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Milson Stressed Panel Fastener...! 

The First Fool-Proof, Quick-Operating Panel Fastener! 






HERE’S SKID PROTECTION 



Basic units of the Goodyear Anti-Skid System— 

specified for the Convair B-98 and Republic F-105. Instalted on a 2-wheel tighter, the system weighs under 6 lbs. 
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y days lo soe wliat the 
. Rx-Cell-0 Corporation 
o help speed liis trip— it 
) started making; aircraft 
II deemed impossible in 


Twenty-four ICx-Cell-0 fiicililics In the United States 
specialize in accuracy by the ounce or by the ton . . . 
for tlie future. 


Around the world in 80 minutes 


Forty years of ICx-Cull-0 experience in liiKh-prccision 
! helped hurl the 
J fpjaranlee that 
Ux-Colt-O rocket .and missile cot ripoiients embody the 
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systems management 

equipment for the Federal Aviation Agency 





The low-down on low-level missions 


Lei ihem hide that target in a deep gorge. .. surround it with jagged peaks . . .shroud it 
fog. A plane with on Autonetics niotiopulse radar system— like Republic's F-lO.S-caii find it at will 
. . . day or night, rain or snow. 

Lightweight, compact Nasarr is the only system in production that is eijually efTeclive for air 
search, automatic tracking, air-to-ground slant ranging, and terrain avoidance— from sea level to 
stratosphere. Accurate ground mapping rounds out NaSaRR's uncanny versatility. 

Autonetics builds Nasarr for the AN/ASG-19 armament control system — stondard equipment 
for advanced versions of the F-J05. Like all Autonetics guidance and control systems, Nasarr 
does its delicate work reliably under extremes of speed, altitude, and temperature. 

Nasarr is one example of the type of system that is resulting from Autonetics’ decade of 
development in monopuisc radar, 


Autonetics 
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COAXIAL 



COAXICON —brand new. One stroke of the A-MP precision tool does it. 

Two strokes and you have the pin and receptacle units permanently attached to 
coaxial cable. For low level circuitry, either panel mounted or free hanging. 

• Reliability— the highest. Cost— lower than anything you’re now using. 

• Further, coaxial cable is fully supported against vibration. 

• All this in seconds ... no more burned insulation ... no more tedious soldering 
... no more doubtful connections. Attachments at unbeatable speed that 

give you the finest termination at the lowest total installed cost. 

Write for more infomalion today. 

AMP Incorporated 

GENERAL OFFICES: HARRISBURG. PENNSYLVANIA 



US the ‘’envelope”. . . we’ll do the rest! 


AERONCA'S 


PACKAGES 


ASSURE MAXIMUM RESULTS ON PRIME AND SUB-CONTRACT PROJECTS 


* 

Yiesign 

Tooling 

Troduction 


Contemporary weapons systems, because of their complexity, necessitate 
sub-contracting of major components, sub-systems and structures. And 
versa tile capabilities.. . theoretical, technological, mechanicalandmanagerial 
. . . are required to produce these "envelopes” efficiently and economically. 
Aeronea has these integrated facilities. Tliat is why we can provide a 
Co-ordinated Design, Tooling and Production Service. This packaged service 
begins with evaluation of basic environmental data and culminates with 
"on schedule" deliveries. It has been eminently successful in supporting 
current operational weapons systems. 

Aeronca’s leadership is evident in its existing facility for designing and 
producing ... in quantity ... a complete range of brazed stainless honey- 
comb structures. This specialized capacity is one of the few in actual 
operation in the industry today. 


With extensive background in proprietary and sub-contract programs, 
Aeronea is prepared to work with you on air vehicle, missile, ground sup- 
port equipment and technical consultation projects. And we can say with 
confidence . . . just give us the envelope and weTl do the rest. 



ROMOA manufacturing 

1714 GERMANTOWN ROAD 
MIDDLETOWN, OHIO 
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...speaking of 

Missile Ground Support i^OBILITY^ 


WE PROVIDE SINGLE RESPONSIBILITY 

FOR ANY SIZE PROJECT 



Whether it is highly complex missile surface handling equipment, 
like the giant FMC-designed Thor transporter-erector and launching 
base— or small, compact mobile missile equipment, FMC provides com- 
plete capabilities with fully integrated facilities for the entire project. 
Coordinated control of each phase of the job from design concept through 
development, engineering and production, enables FMC to meet con- 
tract delivery requirements— on schedule. 

FMC’s extensive experience gained in the field of mobile equipment 
stems from over 17 years in designing and building more types of 
military-standardized tracked vehicles than any other company in 
America. Applied to missile ground support programs, this ability can 
provide the answer to your mobile or fixed equipment requirements, 
with important time and cost-saving economies. 

To assure fully coordinated development and delivery of missile 
ground support equipment, consult with FMC at the initial stage of 
project planning. 

Creative Engineers: Firtd ecimulaling 
challenge at FMC's Ordnance Division. 
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In Customer Service— meet a man who gets results 



L.G. Hocraffcr— a-K 
W. M. Hilt—Miil-im 
D.J. Owcn-ir«<.T7i 


sUrn R,fion<,l Mgr. 
•rci Rigamal Mgr. 
'Iral Rrgionol Mgr. 
Rrgimal .Mgr. 


This General Mills executive-in*the-field 
comes to lighten your load 

If any one could possibly take the same personal interest in your highly complex 
research, engineering and manufacturing assignments as you do, this is the man. 
He is the voice of General Mills management in your area. Service is his job. 
He will give you accurate, useful information about Mechanical Division 
capabilities in advanced areas relating to military systems and sul>systems. He 
will show yoit ways in which you can best utilize these capabilities— often at a 
considerable saving in time and dollars. And he will follow through on your 
product assignments as if they were his own, making doubly sure that specifica- 
tions are adhered to, that production moves ahead as planned, that deliveries are 
made on schedule. Service is his job. And that's another good reason our 
customers say, “At General Mills we get results.” 

LET'S 6ET ACQUAINTED . . . New booklet tells all about our capabilities. 
We’d like to send you a copy. Write Dept. 400, 

MECHANICAL DIVISION 
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. — SyiriSwl of teamwork 

with Ameilmn Industry 



The AIR PROVING GROUND CENTER, located 3t Eglin Air Force Base, 
Florida, is one of the test and development centers of the air research 
AND DEVELOPMENT COMMAND of the IlSAF. As part of its overall mission. 
APGC Is responsible for research, development, test, and evaluation of 
guns and other aircraft weapons, ammunition, rockets, bombs (except 
nuclear weapons), fire control components and systems. Typical of the 
development programs being conducted by APGC is the TDU-9/B 
supersonic low target. This unique target, designed and produced by 
Hayes Aircraft Corporation, provides years-ahead capability to the Air 
Force in the training of personnel in missilery, rocketry, and modern 
gunnery. 

The TDU-9/B target provides realistic simulation of full scale aircraft 
and missiles. Constructed of sturdy reinforced plastics, the target contains 
equipment for a number of specialized missions, included in this equip- 
ment are a scoring device, radar tracking beacon, radar augmentation, 
infrared radiation augmentation, visual augmentation, and a command 
receiver. The reliable recovery system insures reuse of the target and 
economical operation. The overall system reflects the technical team work 
between APGC and Hayes Aircraft Corporation. 

The TDU-9/B tow target development is one of several contracts which 
Hayes Aircraft Corporation has with the Air Proving Ground Center. 
As such, it is another fine example of the Air Force-Industry team working 
towards a more secure America. 


RESEARCH, DEVELOPMENT & TECHNICAL PERSONNEL 

are needed by Hayes Aircraft Corporation to participate in 
modem weapons system and component design and manu- 
facture. With more than 10,000 employees, Hayos is currently 
active in both missile and aircraft production and is con- 
ducting research and development in many diverse fields. We 
welcome your inquiries. For further details, write to Person- 
nel Director, Department 405, P.O. Box 2287, Birmingham, 

Alabama. 

ENGINEERS/ DESIGNERS /TECHNICAL PUBLICATIONS / MANUFACTURERS 







Now ... an oftk^m^any presents a new face ... an image ... a 
dynamic trademark'V^ match the many changes that are making 
Titeflex the most pro^rd^e company in the flexible hose business 

Wlex 
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PHILCO IS PEOPLE 

From oiivanned ro.-i«ircli and developiueiit to mass iiixxluutiun, iii.itiillatioii uml .-^lA-iciiiB of 
countless electronic products and systems, (“hilco is people. Here is a closely intcfimted 
onsanisation of scientists, cnKineers, installation and service specialists, ready to meet any 
ctihlleiiKC for creation of military, industrial and consumer electnuiics .systems. 


PHILCO IS FACILITIES 

To assist this outstanding oipaniwition of skilleil and derlicated |teoi>Jc, I'liili'o lias 
amassed millions of ilollai® wortli of intiicato cquipinent in [>lants ami Inlxiratoiies 
from eoast to coast, Plulcn facilities include; tlie world's most ndvanced research lalis: 
environmental test facilities; s|;ociully equipi>ed design and engineering labs, plus 
prototype and model shops; and the most advanced mass production fatilities. 

PHILCO IS CAPACITY 




At Philco the world of tomorrow is A'Oll'.' Here are liuman resources, plus 
ultra-modern facilities, plus tremendous uccumuluted experience in research and 
development. Here too, are unlimited career ojiportniiities in the fields of 
missiles and guidance, weapons systems, All-Transistor computers, infra-red, 
advanced radar techniques and coinmunicutioiis systems. At Philco, versatility 
is the key to tremendous (;apacity in advanced tec;hnology. Make Philco your 
prime source for prime contracts from development to delivery. 


PHILCQ 

GOVERNMENT & INDUSTRIAL DIVISION 

4700 Witsohlekon Avenue 
Philodelphra 44, Pennsylvania 





Revolutionary 

direct-reading 

altimeter... 

by 

Bulova 



Bulova 


A major break-through in flight safety 




announcing a new source of support 
in range engineering and operation 


Range Systems Diyision 
of Chance Vought Aircraft, 


capabilities: design, development, instaiiation, operation and maintenance of facilities 
required in the range testing of missiles and space vehicles. 

qualiticatlons: 12 years of remote base operation in the development and test flying 
of guided missiles. Operator of the Inland Range portion of the Pacific 
Missile Range since 1957. 

key personnel: Sam O. Perry. General Manager- • Morgan Wilkes. Western District Manager 
Dr. J. F. Reagan. Instrumentation & Electronics Consultant. 





launched off the Florida coast, brought combat 
W-day meet.^^ng as “enem^jet bombers, 


Sharp 
new eye for 
navigation 


Fastest way to solve space age heat 
problems of aircraft and missiles is to put 
Ryan to work for you. 

Ryan has spent 20 years in applying 
advanced metdiurgy to production tech- 
niques with 35 high-temperature alloys 
...has fabricated them into critical hot 
parts for many major power plants . . . has 
put them into volume production. 

Ryan hot parts are giving outstanding 
service in turbo-jets, afterburners, prop- 
jets, ramjets, rockets, and piston engines. 
That’s why Ryan has the answers to high- 
temperature problems— from hot parts to 
complete engine packages. 


Six major types of Navy aircraft will 
be equipped with Ryan continuous-wave 
Doppler navigation systems under an ini- 
tial $20-million contract awarded by the 
Navy to Ryan’s Electronics Division. 

Developed in cooperation with the 
Navy, these advanced electronic systems 
are *e lightest, simplest, most compact, 
most reliable of their type. 

This new order, one of the largest of 
its kind, further emphasizes Ryan’s lead- 
ership in electronic navigation and guid- 
ance systems. 

Ryan offers 

outstanding challenges to engineers 


FIREBEE-THE HIT OF 


BUILDSiBETTER 


^^^*A1RCRAFT • POWER PLANTS • ELECTRONICS 

Ryan Aeronautical Company, San Diego, Calif. 
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Gilfillan Quadradar first proven navigational aid 
for the safe handling of supersonic jet aircraft! 



EDITORIAL 


General Power's Blunt Warning 


The Fiscal 1960 Defense Department budget is risking 
the future of the United States by imposing fiscal limita- 
tions on the technical, industrial and militarx' capability 
of this country to modernize its strategic deterrent forces 
fast enough to maintain a continuous margin of sig- 
nificant superiority over Soviet military strength. This 
is the blunt warning recently sounded to Congress by 
Gen, Thomas S. Power, commander of Strategic Air 
Command (see p. 30), 

Gen. Power is probably better qualified in modem 
military technology and the fast dianging factors of the 
strategic deterrent equation than any other general, 
active or retired, in this country today. And he is the 
man who now has the ultimate responsibility to make 
good in searing thermonuclear combat the promises and 
boasts made to the American people by political gen- 
erals and general-politicians. 

Gen. Power was one of the first military men to work 
in combat with atomic weapons during his B-29 com- 
mand in the Pacific war against Japan. He has par- 
ticipated in the building of Strategic Air Command 
from its post-war inception and has served with it in 
various capacities for more than 10 years. He also 
acquired a rare intimacy with the galloping new tech- 
nologies and their critical time factors that now domi- 
nate military operations during a three year hitch as 
head of the Air Research and Development Command. 
He also was one of the fint high level USAF officers to 
visit the Soviet Union and actually see its combat planes, 
aircraft and engine factories and technical schools and 
personally meet the men who run the vast Russian 
military program. Therefore, his analysis of the current 
and future problems of our strategic deterrent forces 
in relation to the Soviet Union carries special weight 
and deserves the detailed attention of the American 
people in formulating their decisions. 

We would like to call special attention to several key 
points made by Gen. Power that go far to clarifv what 
has been up to now a confusing welter of soothing syrup 
and glossy generalities dispensed bv the Joint Chiefs 
of Staff during their Fiscal 1960 budget testimonv- 

Tliese points include: 

• The strategic deterrent of the United States todav, 
of which 90% is canied in the bomb bays of Strategic 
Air Command B-47s and B-52s, has sufficient margin of 
superiority to deter the Soviet Union from major war 

This is not the issue at stake in the Fiscal 1960 
defense budget. 

The real issue, according to Gen. Po'ver— and we 
agree-is that, under the limitations imposed bv the 
budget, our strategic deterrent posture is deteriorating 
in relation to the Soviet Union and will continue to 
do so unless these forces are modernized as fast as our 
abilities permit. 

• This country has the technical, industrial and military 


capability to modernize our strategic deterrent forces at 
a fast enough pace to maintain the required margin of 
superiority. "I want more B-52s than are in our pro- 
gram, and I want more Atlases and I want them faster 
and 1 want more B-58s. ... 1 think you are just risking 
the whole country. That is how important I feel it is. 
If you do not deter this man (Nikita Khrushchev) as I 
said before, nobody is going to win a thennonuclear 
war. . . . The force which is now programed— which 1 
am told by the Pentagon is programed— is not adequate 
because it is not coming fast enough. I want more and 
I want it faster. I have so asked for it.” 

The details of how the B-52 and B-58 bomber pro- 
duction rates have been stretched out due to fiscal 
limitations and the KC-135 tanker program similarly 
reduced fay budget ceilings has been detailed in Aviation 
Week before. Defense Secretary McElroy himself con- 
firmed to Congress recently that the Atlas ICBM pro- 
duction rate was being deliberately held to a fraction 
of its current capacity. 

• The claim that it is possible to safely abandon sig- 
nificant matins of military superiority and maintain 
only a precisely calculated "minimum detenent” is 
completely false. 

"People sometimes ask me what I think the minimum 
deterrent force is,” Gen. Power said. "They ask as 
though it were a package that one could get at a local 
store and buy it off the shelf with a price tag on it. 
I tell these people I don't know what the minimum 
deterrent is and what is more there is nobody in this 
world who knows. 

“If anybody tells you they know what the minimum 
detenent is, tell them for me that they are liars. 

"The closest man who would know what the minimum 
deterrent is would be Mr. Khrushchev and frankly I 
don’t think he knows from one week to another. He 
might be willing to absorb more punishment next week 
than he wants to absorb today- Therefore, deterrence 
is not a concrete or finite amount.” 

• A relatively small percentage of the Defense Depart- 
ment’s annual budget is being invested in Strategic Air 
Command. Gen. Poxver estimated that only 18% of 
the dollars, less than I07e of the men and real estate 
and about 7% of the aircraft now in the defense estab- 
lishment are in SAC. 

These are only a few of the highlights in Gen. Power’s 
testimony it is possible to discuss in this limited space. 
Consequently, we are publishing the text of Gen. 
Power’s testimony before the House Appropriations 
Military Subcommittee in the April 20 issue of Avution 
Week. We recommend a detailed study of it to our 
readers as the dearest exposition to date of our basic 
technical, military and fiscal problems in maintaining 
an effective strategic detenent to major war for as far 
into the future as any man can now see. 

—Robert Hotz 
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new 

BMASA. 

EDISON 

oil pressure 

indicating system 
withstands vibration 
to 2000 ops at 20g's 


Designed for use on ail new jet engines, the new Edison oil pressure indicating system 
consists of two components — a transmitter and panel indicator. Because the Model 318 
transmitter can withstand vibration to 2000 cps, it may be mounted directly on these 
engines without shock mountings. As a result, it offers greater reliability, accuracy 
and speed of response. 

Ordinary transmittets must be mounted off the engine and then connected by hose 
or tubing to engine pressure source. In sub-zero temperatures oil in hose can thicken 
and false or delayed pressure indications may result. 

The new Model 318 transmitter is 50's smaller and 50fo lighter (1-0 lb.) than the 
model 218 developed by Edison in 1936. It will meet requirements of new specihcaiioa 
MIL-T-26638. 

Its simpliffcd electro mechanical design makes installation and maintenance easy. 
Frictionless transmitter has only one moving part and mainiaios its accuracy in 
temperatures to 232 C. 

For additional inlortnalion ii rile for publication 3049. 


Thomas A. Edison Indusfriesl 

INSTRUMENT DIVISIOnI 

49 LAKESIDE AVENUE, WEST ORANGE, N. J. I 


ISINEESINS OFFICES 


LOCATED IN: CHICAGO: 


WHO'S WHERE 


In the Front Office 

gencial tnana|Ci-Nuc!car Division, elected 
a director, Kaman .4iicraft Corp., Bloom- 
field, Conn. Also: WilUam R. Murray, vice 
president-chief of test and development! 
James W, Marsliall, vice president-military 
contracts; C. L-estci Morris, assistant vice 
president-service manager. 

G. Carlton Hill and John M. Lockhart, 

Middleton-n, Ohio. Mr. Hill is president 
of the Fifth Third Union Trust Co. of 
Cincinnati, and Mr. Lockhart is vice presi- 
dent of 'File Kroger Co. 

Dr. William Ewart Williams, intemation- 
ally known physicist, elected a director of 
Bulosa Research and Development Labora- 
tories, Inc., W'oodside, N. Y. 

Frederick H. Vahlsiog, a director, Sea- 
board & Western AitUnes, Inc. He is board 
chaimian of F. H. Vahlsing, Inc. 

Eldon M. Bloyd, president and general 
manager. Dal-Tex Asiation, Inc., Dallas, Tex, 

Horry L. Huntsinger, executive vice presi- 
dent, Potter & Bmmfield, Inc., subsidia^- of 
Amerimn Machine & Foundry Co., Prince- 
ton, Ind. 

Phillips Eastman, |r„ vice president of a 
newly created executive department of Halla- 
morc Division of The Siegler Corp., Ana- 
heim, Calif. Mi. Eastman will continue to 
supervise the Division's Deni-er, Colo., 
facility. 

Albert T. Camp, assistant vice president 
and director of teseaith. Grand Central 
Rocket Co., Redlands, Calif. 

Walter C. Cooper, assistant vice president. 
General Precision Laboratory, Inc., sub- 
sidiary of General Precision Equipment 
Corp., Plcasantville, N. Y. He continues 
as manager of government contracts. 


Honors and Elections 

John R, Scull has been appointed scien- 
tist for guidance and control in the OiPce 
of Program Planning and Evaluation of the 
National Aeronautics and Space .Adminis- 
tration, Washington, D. C, Mr, Scull is 
on temporary leave as assistant chief of 
the Elecln^cchanical Development Section 

Jet Propulsion Laboratory. Pasadena, C^if. 

Tote N. Anderson, vice president of 

sultant to the Secretary of Defense, to 
work with the advisory group on elec- 
tronic research and development programs 
for the Army, Navy and .Ait Force. 

Dr. Louis N. Ridenour, of Lockheed Air- 
craft Corp., has been elected a director of 
the Electronic Industries Assn., Washington. 
D. C. Also: Maj. (Sen. W. Preston Coidci- 
man (USA, ret.), of Litton Industries, was 
elected to the .Assn.’s Militaiy Products 
Division Executive Committee. 

Dr. Robert H, Boden, program engineer 
for ion engine research at ^ckctdync, a 
division of North American Aviation, has 
been awarded the Manly Memorial Medal 
by the Society of Automotive Engineers fot 
his paper, ‘"rtie Ion Rocket Engine." 

(Continued on page 158) 


INDUSTRY OBSERVER 

► Responsibility for systems engineering and teehnictl direction of National 
Aeronautics and Space Administration’s Mercury inan-in-spacc project has 
been assigned to Space Teclinology Laboratories, wliith also is associated 
with NASA in tlie forthcoming Able III 5,000 mi. elliptical orbit satellite 
and the Able IV Venus probes. McDonnell is building the Metcury capsule. 

► Detection of submerged submarines at langes beyond 5,000 mi. may be 
possible as the result of a new type detector under development by Varian 
Associates with Navy sponsorship. 

► Add Spern' Gyroscope Co. to the list of companies bidding for the inertia! 
guidance system production for use on the USAF-Martin Titan ICBM. 
Other comisefitors include AC Spark Plug. Kearfott, Minncapolis-Honeywcll 
and Northrop’s Norttonics Division. 

► Decision on choice of contractor to develop Army's Mauler tactical air- 
defense missile, originally due last month, has been delayed by top-level 
Anny hassle over whether the projected funds should be used instead fot 
acceleration of the Nike Zeus anti-ICBM missile program, Present thinking, 
however, is that Army will award a contract for tlie Mauler program, with 
the final decision due before the end of May. 

► New development plan is being advanced fot Advanced Research Projects 
Agency’s WS-117L advanced rcconnaissancs system. Plan envisages acceler- 
ation of the program and a matching expansion of facilities. As many as six 
Atlas booster may be diverted from the Atlas program and funncled into 
the W-117L project this year unless requirements are revised as a result of 
experience gained from preliminary Discoverer Brings which originally were 
incUrded in the WS-117L project. 

► Lockheed Aircraft Corp. is considering lire design of small submarines 
each capable of canying a single Polaris-type fleet ballistic missile and a 
10-15 man crew in connection with the Puget Sound Bridge and E)iedging 
Co., in which the company recently acquired controlling interest. Lockheed's 
Marietta, Ga„ division probably will participate in submarine projects 
because of its background in the nucleai field. Lockheed is considering 
adaption of plated high-strengtli aluminum alloys as possible structural 
materials for the submarine. 

► Northrop T-38 jet trainer is scheduled to fly this month from Edwards 
AFB, Calif., witli General Electric YJ85 prototype flight engines- YJ85 is 
developing a thrust slightlv below that specified for operational models of 
thcJ8L 

► Long-range plan for Pacific Missile Range includes an anti-missile missile 
range on which anti-missile missiles would be fired from a Pacific island, 
probably Kwgjalein, against missiles launched from the Naval Missile Facility 
at Pt. Arguello along the corridoi that passes Midway and Wake Island and 
the Eniwetok atoll, Ballistic missile impact locator facilities will be at 
Midway, Wake, Eniwetok and in the Hawaiian Islands, 

► Navy's new Lockheed P3V (EIcctra) will be outfitted witli a Doppler- 
inertial automatic navigation system developed by Litton Industries. Doppler 
radar, to be provided by Ryan Aeronautical, will minimize accumulation of 
inertial errors on extended missions. 

► Total of $5.2 million fot test facilities for the 1.5-million lb. thrust single- 
chamber Rockctdync space booster enguie is programed in National Aero- 
nautics and Space Administration's supplemental budget request foi Fiscal 


►Anny Ballistic Missile Agency holds about $20 million in contracts from 
National Aeronautics and Space Administration in the euricnt fiscal year 
and already is ptogranied for about the same amount in Fiscal 1960. The 
1960 total is expected to increase. 
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INDE’S NEW PLASMARC TORCH SERVICE 
Brings Industry Production Parts From Refractory Metals 


loses none of ifs purity and superior density is acl 
With the PLASM.9KC Torch, LINOE is equipped to 
you with parts made af, or coated with, refractory i 
or mode of a variety of metals combined with non- 
or reinforced plastics. LiNDE will olso provide a 
tunnel materiols testing service bosed on this devi 
informotion on this extension of 'LlNOE's well- 
flome-Plaling service, write Dept. AW-13, LINDE 
PANY, Division of Union Carbide Corporotion, 3 
42nd Street, New York 17, N.Y, In Canada: Linde 
pony. Division of Union Carbide Conada Limited 


No other method of fabricoting refroctory metals can 
match this. . . . The high melting points of tungsten, 
tontolum, and molybdenum ore no longer a problem. 
For Linde's new PtASMAtIC Torch, working in the tem- 
peroture ronge between 15,000 and 30,000 degrees K., 
con cool ports or form shapes of virtuolly any size or 
complexity. It's an entirely new way to make such articles 
as rocket nozzles, crucibles, components for electronic 
ond X-roy use, ond parts for otomic energy equipmenti 
The quality of these pieces is uniformly high. Toler- 
onces can be held to • .002 in, or better. The metal 


DOCKET NOZZLE 


ELECTDONIC 


TUNGSTEN-COATED 
GRAPHITE NOZZLE 


Washington Roundup 


Nuclear Plane Decision 

M’iitcli for an early decision by the Administration on 
proposals that it abandon its go-slow weapon srttem 
approach in development of a nuclear program in fa\ot 
of an acct'lcratL'd project to get a flying testbed into 
the air. 

"Sliowdown” sessions to reach agreement on the pro- 
gram were scheduled to be hold last weekend, preceded 
bv an all-dav inspection of the -\NP project at the Even- 
dale, Ohio, plant of General Eilcctnc. Scheduled par- 
ticipants in the inspection and the sessions included 
these members of the Joint Congressional Committee on 
Atomic Energy: Sen- Clinton Anderson (D.-N.Mcx.), 
chairman; Rep- Melvin Price (D--1IU. chairman of tlie 
Rcsearcli and Dcs’clopment Subcommittee; Sen. Boiirkc 
llickcnlooper (Iowa), ranking Republican Senate mem- 
ber; Rep. Janies Van Zandt (Pa.), ranking Republican 
House member; Rep. Craig Hosmer (Calif.), second rank- 
ing Rcpublie.m House intmber. 

Othcr participants were go-slow adsocate Depuh Sec- 
retar\' of Defense Donald Quarles; John A. McCone, 
chaimimi of the Atomic F.nergy Commission; John 
Elobcrg, an AEC member; H. B. Loper. assistant to the 
Sccretarv of Defense for Atomic Energy; and Air Force 
Maj. Gen, Donald Kcirn. assistant USAF depuh' chief 
of staff fot nuclear svstems. 

Rep. Price, who has spearheaded tlic congressional 
campaign for an expedited "fly early" program, origi- 
nalh- announced a public hearing fot a showdown with 
Secret;irv Quarles, who has opposed speeding up the 
program-unlcss and until there are technical break- 
throughs (AM' Feb. 16, p. 32). Apparently it was 
decided to attempt to work out agreement on a program. 

Support' From Vinson 

Meanwhile, House Armed Scniccs Committee gave 
its support to Price's nuclear-plane campaign. Following 
testimonv bv USAF SectehitL- James H. Douglas, com- 
mittee chainnan Rep. Carl Vinson (D.-Ca.) declared 
that "the 37 members of the committee and the country 
at large" arc "\’eiy much concerned.” Asked the most 
significant Sosict airpower developments in addition to 
its ballistic missile progress, Douglas tepUedr 

"Most interesting to us is the dcLclopmcot of an 
ad\Tinccd bomber which appears to be a supersonic 
bomber. What the;- do witli this de\elopmcnt is, of 
course. important. We can’t tell today whctlier 
this bomber is going into production in an important 
way or not. But the\' ha\c mosed into a bomber that 
is supersonic and it has been suggested by some examining 
of the information that is asailable on the subject tliat 
this miglit represent a step in a nuclcar-powcrod aircraft 
program." In an exclusive stoiy last Dee. 1 (p. 27). 
Ai'rATioN 3\'eek reported that the protobpe of a miclcar- 
powered bomber is being flight-tested in the Sosict 
Union. 

Soviet Effort vs. U. S. 

Sosict Russia’s total annual military effort is "toughly 
equivalent to out own," c\’on though the Soviet Union’s 
gross national product is "now less than half our own," 
Central Intelligence Agency Director Allen W. Dulles 
said last week. Dulles said Russia is desoting about twice 
as much of its gross national product to military ends 


as the U. S., giving it the highest proportion in the 

Altlsough "our military posture is stronger and our 
ability to inflict damage is today greater than that of 
the Soviet Union." Dulles said, tire Russians "will feel 
that their own forei|n policv can be somewhat more 
assertiLc’’ as tlieir militarv- capabilities and nuclear power 
grow. Russia hopes "eventually to be able to hold the 
U. S. under the threat of nuclear attack by intercon- 
tinental ballistic missiles while thev consolidate their 
position in the fragile parts of the non-communistic 
world," Dulles said. ". . . In 1936 during the Suez 
crisis, we had the first Soviet missile rattling as a new 
tactic of Moscow diplomacv." Soviet industrial growth 
rate for seven sears through 1938 was 9.5% vs. 3.6% 
for the U. S. 'in seven vears through 1957, he said. 
If 1958 is figured into the U. S. average, the com- 
parison is "even less favorable” for the U. S. 

Union Dispufe 

Airline Stewards and Stewardesses Assn, is considering 
severing all ties with its parent union, the Air Line Pilots 
Assn. The union chames that ALFA failed to back last 
year’s strike by Lake Central Airlines’ stewardesses and 
that union raiding at Mohawk Airlines has been carried 
out bv another ALPA-chartered union, the Airline 
.Agents Assn. At AL.S.A’s recent Chicago convention, 
delegates passed a resolution empowering its president 
to formallv disaffiliate vvitli ALFA if flic pilots’ union 
fails to offer more satisfactory iiitcnmion cooperation. 

Used Aircraft' Report 

Public distribution of tlic Ait Coordinating Commit- 
tee’s report on used aircraft was still being vvitlihcld late 
last week because of inability of tlic group to reach 
unanimitv on airworthiness and liabilitv issues. Two 
points pertain primarily to aircraft sold overseas, a market 
that is expected to help dilute surplus supplies within 
the U.S. Concern over technical ainvorthincss stand- 
ards applies primarily to used militacv aircraft sold 
abroad. Second problem arises from the question of 
where liabilitv sliould rc.'t in flic event of an accident 
of an airaaft vvitli U.S. registration leased to foreign 
operators. Chances are strong that the two issues will 
delay distribution of the report for some time to come. 

New Look at Small Business 

Small Business Administrator Wendell Barnes is sched- 
uling an April 23 open meeting in Washington to heat 
arguments as to whether government small business 
benefits should be extended to firms with 1,000 or less 
employes. Present official definition only takes firms 
with 500 or less workers. 

FAA Vacancy 

Top post in Federal Aviation Agency’s Office of Public 
Affairs lias not yet been filled despite the fact that 
Preble Staver, who has been heading the office as acting 
chief, will leave FAA thi.s week to join the Missile Divi- 
sion of Lockheed Aircraft in Sunnydale Calif- Mean- 
while. serious consideration was being given to tlic 
naming of William S- Lampc, editor of the Pittsburgh 
Sun-Telegraph, as a consultant to the FAA tor public 
affairs although no official action has been taken as of 
late last week- —Washington staff 
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MARS VEHICLE studies by Nati 
|>ower would provide greal weighi 
Ihrast, allow for several months' 

Space Technology 


naub'cs and Space Administration’s Lewis Research Center indicate that nuclear turboeicctric 
rer chemical powerplant for same mission. System would produce 12,000 Iw. and 58 lb. of 
exploration. Heavier powerplant would cut trip from 1,060 days to 600 days. 


NASA Details Space Missions, Needs 


Fourteen satellites, six probes programed by end of 
1960; propulsion projects for space outlined. 

Washington-National Aeronautics and Space Administration last week 
outlined to Congress the missions for 14 satellites and six space probes that 
it plans to launch by the end of 1960 and discussed rough tinietables and 
uses for chemical, nuclear and electric propulsion systems now being devcl- 

Highliglits of the testimony— presented to a subcommittee of the Senate 
Aeronautical and Space Sciences Committee, which is attempting to build 
a comprehensive record of the current and future national space program; 
• Long-nmge plan to put a scientific 


obscr\'3tory 

immediate plans for extensive surreys 
of the atmospheres and surfaces of the 
moon, Mars ,ind Venus by means of 
orbiting space probes. 

• Plans to put a 5,000 lb. meteorological 
satellite, a "stationary" communications 
satellite and a two-man space ship into 
orbits, using a vehicle due to be ready 
for first firings bv late next year. 

• Prediction that an ion engine witli 

"reasonable efficiency and reasonable tion 
amounts of thrust" mar' be in opera- used 
tion rrithin thrce-and-a-half ' ' 

years and optimistic reports o 
propulsion systems in general. 

• Disclosure that NASA has asked 
Atomic Energy Commission to derclop 
Snap VIII, a reactor porver system that 
rvould produce tlic electrical energy 
necessary for an electrical propulsion 
srstem. Snap VIII rrould produce 10 
times the power produced by the exist- 
ing Snap II on which it is based, 

■ Plans to orbit an astronomical obserr- 
atory, possibly as early as one to two 

• Plans for tire first infemalional coop- 
erative space renture— a Canadian satel- 
lite launched by a U. S. vehicle-to 
explore ionosphere from its upper side, 

NASA witnesses gave these new de- 
tails on two of the first new vehicles 
that will be available for space work; 

• Scout. This low-cost solid propellant 


rocket (AW Mar. 16, p. 26) will send 
a 1,000 lb. payload to a distance of 

12.000 mi, or a 500 lb. payload to 

25.000 mi. from earth. It can be used to 

put satellites in circular polar orbits at 
1,200 mi.; orbits with 200 mi. perigees 
and 8,000 mi. apogees at various angles 
to the equator or orbits with 200 mi, 
pCTigecs and 15.000 mi. apogees if the 
orbit is near-equatorial so that adstm- 
tage is hiken of the speed of tlie rota- 
'■ ^ the earth. Scout also can be 

. put up better cloud cm-a satcl- 
four litc.s, early communications satellites 
electric and experimental Mteilitc stabilivation 
systems. It also wall be used to test 
scaled versions of missile nose cones. 


manned capsules and advanced Dyna- 
Soar concepts, and as a sertical probe. 
Fiscal I960 budget includes $2 million 
for Scout. Scout’s first stage uses ini- 
prened fuels from late in the Polaris 
missile program, and the second stage 
draws on the Minuteman missile pro- 
gram’s technology. In the four-stage 
rersion, guidance will be carried in the 
third stiige. Fourth stage will be spun 
for orbital missions. 

• Vega. Fiscal 1960 budget includes 
S42.8 million for Vega. Intial two-stage 
version consists of a production moilel 
Atlas u'ith its upper end sridened to 
the full 10 ft. diam. plus a stage that 
draw's heasily on the Atlas, using the 
same tooling, and powered by a Gen- 
eral Electric Vanguard engine with 
longer nozzle and restart capability. 
Engine is due for delivery by late fall. 
Second stage will be about 13 ft. 4 in. 
long. Later third stage, powered b\' a 
6.000 lb. thrust storable engine being 
developed by N.ASA’s /et Propulsion 
Laboratory, will consist almost soleh 
of tanks and nozzle, and it and the 
payload will be housed under tlic anti- 
drag nose cone. Over-all vehicle length 
will be 96 ft. Vega ssill use the same 
launch sites and test equipment as 
Atlas, and first firings arc due late in 


\'eni 


Interplanetary Probes and Payloads’ 

■pe mission Booster Vehicle 

il planetary probes Tlior-Able 

Atlas-Able 
Vega 

JS. Mars near-miss Vega 

is, Mars unmanned orbit Vega 

Juno V 

” " ” Nova 

is, Mars atmosphere entrv Vega 

probe, Jupiter nr-ar-mii funo V 

1 $, Mare landing Juno V 

■eS on testimony by NAS.A scientists. 


Payload 
50 lb. 
200 lb. 
,500 lb, 
.500 lb. 
260 lb. 
900 lb. 
.000 lb. 
.500 lb. 
,900 lb. 
400 lb. 
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Lunar Probes & Payloads* 

Type Mission Booster Vehicle 

Lunar impact^ Tboi'Delta 

Unmanned lunar orbit Thor-Dclta 

’’ ’’ " Vega 

Lunar rough-landing Thor-Deltu 

•’ " ’’ Vega 

Lunar solt-landing V^ 

AtlasCentanr 

Juno V 

Nova 

Unmanned orbit with irnttument return Atlas-Centaur 

" " ” " ” Juno V 

Lunar soft-landing with return ot sample Juno V 

t Manned lunar landing and return to earth. . . Nova 

° Based on testimony by NASA scientists. 

t Assumes use of additional freight rockets to supply and support 
lunar landing. 


Payloar 
100 lb 


1,700 lb 
19.000 lb 
27S lb 
700 Ib 


I960. Missions will include putting a 
5,800 lb. metcorolcgical satellite in a 
500 mi. orbit, where it will observe 
weather for six months to a yean put- 
ting a 740 lb. coniniunications relay 
satellite in a 22,400 mi. orbit; putting 
.1 television-equipped paylo.id iii orbit 
around the moon fat an extensive sur- 
vey of its surface; sending 1,000 lb. 
payloads to Mars and Venus for similar 
surface surveys; putting a two-man Sue- 
ccssot to the one-man Mercury capsule 
into an earth orbit for a stay of one 
or two weeks. 

NASA Administrator Kcitl; Glen- 
nan disclosed that the Fiscal 1960 
budget contains S41 million for the 
three-stage Centaur vehicle (Atlas liigh- 
energy-storable) and SI 3.3 million for 
TTior-Dclta, a 1 lior-Able vehicle with a 
coasting guidance control and radio 
giiidanec system added. 

NASA Witnesses 

NASA witnesses were optimistic 
about the promises of nuclear and 
nuclear-electric propulsion systems, and 
said the nuclear turboclectric systems 
“are currently the most promising type 
for intensive development.’’ 

Major problems still are in reactor 
development. Initial uses for electric 
engines probablv will be for orientation 
and orbit control of a.stronoinical, com- 
munications and meteorological satel- 
lites. Later, they will be used to power 
vtliicles for trips as far as the outer 
roaches of the solar system. 

Chief competitor for .space power 
systems is solar cnergv, and the main 
problem tliere is development of solar 
collectors that arc light enough but 
large enough and strong enough to be 
useful, hriielcarelectric systems now 
iiave quite an edge over solar schemes 
but both are being developed, witnesses 

Asked for a prediction on when ion 
and plasma rockets would be available. 


J. Howard Childs, chief of the electric 
propulsion branch at the Lewis Re- 
search Center, said, that just as "a 
guess" he believed that “perhaps wo 
could have ion rockets in operation 
that have reasonable cfEcioncv and give 
reasonable amounts of tlirust in, say, 
threc-and-a-half or four years. The 

E lasma rocket looks like it will take 
ingct to develop." Instrumentation 
for measuring efficiency and exact 
quantitative performance of plasma 
accelerators is still being developed. 

One ion engine model now being 
built at Lewis will produce one-tenth 
of a pound of thrust— cnougli to be "of 
interest on satellites for adjusting the 
orbit and for attitude control,” Childs 
said- It will be tested in "rather 
elaborate large vacuum tank facilities" 
now being built at l-cvvis. The first 
tank began operation in mid-January. 

Studies of electric and nuclear- 
elcctric engines indicate considerable 
weight savings for more ambitious 
space missioirs, in spite of the great 
weight to thmst ratios of the systems 
tliat result from heavy electricitv-pro- 
ducing machinery. 

A 600-ft., eight-man iruclcardecttic 
vehicle that would be assembled in an 
earth orbit, travel to a Martian orbit, 
and send nren down to the plane in an 
auxiliary craft for several montirs of 
exploration was described, and com- 
parisons made for handling the bask 
with chemical and non-clicniical sys- 
tems. The vehicle would produce 12,- 
000 kvv. of power but only 58 Ib. of 
thrust. 

If high-energv cliemicil engines 
were to power the vehicle on its planet- 
to-planet trip, then some 2.4 million 
lb. would have to be launched from 
earth into the earth orbit for assembly. 
Only 200,000 lb. of this would be 
initial payload— the rest being ainrost 
all propellant. With the tutboclccttic 
svstem, however, only 400.000 Ib. 


would have to be put into tire earth 
orbit— and 200,000 lb. of it would still 
be initial payload. 

To put the corrrponcnts of the 
chcinically-povvercd Mars vehicle into 
earth orbit for assembly by using the 
1.5-million Ib. thrust conventional en- 
gine now under development, would 
require 100 launchings. The same 
rocket could put the non-cheinical 
vehicle’s components into orbit with 
16 launchings. Similar comparisons 
for other boaters are: six-million Ib. 
cluster, 24 launchings for chemical 
vehicle, four for non-chemical; 24- 
million lb, clustei. six launchings for 
chemical vs. one for non-chemical. 

Over the long period needed for a 
Mats exploration and retunr, the low- 
thrust electric systenr compares well 
with the high-energy chemical system 
for travel time— 973 ^ays round trip for 
chemical vs. 1,060 for electric. This is 
with a 350,000 lb. vehicle and a weight 
to thrust ratio of 5,000 for the elec- 
tric system, tlie least-tolal-weight mis- 
sion. Increasing the weight of the 
vehicle to 450,000 Ib. and decreasing 
weight-thrust ratio could cut the trip 
to about 540 davs. 

Tlic 350,000 lb. vehicle described 
allows 50,000 Ib. for the cabin includ- 
ing communications, navigation and en- 
vironment equipment and crew; sub- 
sistence allowance of food, water and 
oxygen of 85,000 lb.; landing craft and 
exploration equipment, 40,000 lb.; 
powerplant, 76,000 lb.; propellants, 
70,000 lb.; teccivers, 29,000 lb. 
Nuclear Rocket Engines 

Nuclear rocket engines using hydro- 
gen as a fuel also surpass chemical 
systems for many space missions, at 

said. Goals arc specific impulses up to 

1.200 at temperatures of 6.000F, and 
thrust to vvciglit ratios of about 40 com- 
paced to 100 for chemical. With 
specific impulses of 800, which seem 
more possibly attainable, propellant 
fraction might be 70 to 725?. Struc- 
ture and tankage weight is about the 
same for clicmicat and nuclear rockets. 

Eaith satellite weighing 30,000 Ib. 
could be launclicd into a 300 mi. orbit 
by a oiic-stagc nuclear rocket, 17 ft. in 
diam, and 170 ft. long, and weighing 
about 210,000 lb. To do the same with 
a chemical svstem would require a 170 
ft., 21 ft. diam,, three-stage vehicle 
weighing 1-2 million lb. lliis is "a 
mission we arc interested in” for nuc- 
lear rrjckets, Harold B. Finger, chief 
of NASA’s nuclear engines program, 
testified. 

A 30,000 lb- Mats probe launched 
from an earth orbit could have a 

2.200 lb. payload if powered by conven- 
tional chemicals; 8,000 lb. if powered 
by high energy fuels; and 11,500 Ib, if 
powered by a nuclear rocket. This is for 
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a minimum energy trip, which would 
take about three years. For a short, 
high-energy trip, the nuclear has an 
advantage over chemical 8 to 1 as re- 
gards payload. 

A 150,000 lb. space ship, which 
could be put into an earth orbit by the 
Nova 6-million lb. tlirust vehicle plan- 
ned by NASA, could deliver a 55,000 
lb. payload to Mars and return 25,000 
lb. if it were nuclear powered- The 
same ship could deliver only 7,500 lb. 
payload to Mars and could return only 
750 lb.; so it could not be manned. 
It also would have three or four stages 
vs. one for the nuclear craft. 
Atmospheric Research 

NASA's atmospheres research pro- 
gram for the next two years involves 
14 to 17 major satellite experiments, six 
or seven space probe experiments and 
some 200 sounding rocket experiments, 
It is aimed at exploring atmospheres of 
several planets as well as that of earth. 
Major projects, by research areas, in- 

• Atmospheres program, Within the 
next two years, probes to Venus and 
Mars, a probe to the moon's atmos- 
phere and into interplanetary space, 
three satellites to probe the earth's 
atmosphere, including one Vanguard 
due to be launched in the near future; 
40 sounding rockets in 1959 and 100 
in 1960 to explore the atmosphere 50 
and 100 mi. up; 40 rockets for explora- 
tion below 50 mi. 

• Ionospheres program. Within two 
years, five earth satellite experiments, 
one space probe experiment out to 
many earth’s radii and several sounding 
rockets. Short range goals are studies of 
ionospheric structure a^vo 200 rni.; 

along magnetic lines of force; cosmic 
noise in the outer atmosphere; inter- 
action between charged particles and 
spacecraft. Long-range program calls 
for studies from abov'e and within plan- 



etary ionospheres, and NASA is “seri- 
ously considering" a propagation observ- 
atory on the moon to study cosmic 
noise, propagation through the earth’s 
ionosphere and possibly as a relay for 
low frequency radiation. 

lonomheres program includes an 
"ionospheric topside sounder"— the 
Canadian satellite. Canada, with very 
special communications problems be- 
cause of its geographic location, will 
invest 20 man-years in ground stations, 
rocket-borne equipment, etc., and the 
U. S. will supply the vehicle. The satel- 
lite will bounce signals into the iono- 
sphere, receive them on their return 
and relay information to earth. Simul- 
taneously, ground stations will bounce 
signals from the underside. 

• Energetic particles, Within 18 
months, four satellite, three srace probe 
and 12 rocket experiments. These will 
include investigations of cosmic ray 
intensity in outer space; cosmic ray 
fluctuations; cosmic ray energy and 
charge spectrum; great radiation belt’s 
composition and extent (two satellites 
and four rockets), and auroral particles. 

• Gravitational field program. 'Two-year 
gravitational field program will inefude 
a satellite carrying an atomic clock to 
test Einstein's theory of relativity and 
a geodetic satellite (see below). Rela- 
tivity satellite will orbit 4,000 to 5,000 
mi. out from earth. If theory is cor- 
rect, the clock in the satellite should 
run faster than a similar one on earth 
because it is less under the influence 
of earth's gravitation. 

• Magnetic field program. Within 18 
months, two satellite experiments on 
magnetic storm currents; one polar 
satellite to explore earth’s magnetic 
field; a probe to explore earth’s and 
moon’s magnetic field; some 30 rockets 
to study ionospheric cunents and check 
instrumentation for satellite experi- 
ments; "hitch-hike" experiments in two 
satellites and two probes to study inter- 
planetary and planetary magnetic fields. 

• Astronomy program. Telescope may 
bt put into an orbit well above the 
earth’s atmosphere sometime within a 
year or two. Long-range goal is a 
telescope on the moon. 

Immediate goals include rocket 
firings, especially from the southern 
hemisphere, to explore ultraviolet, 
gamma ray and X-radiation. More 
ambitious goals are capture and analysis 
of meteors and meteorites, sampling of 
surfaces of the moon and planets, 3ec- 
tiomagnetic analysis of cosmic ravs and 
corona of the sun, and determination 
of the origin and extent of the uni- 

Other scientific satellites due for 
launching in the next 18 months in- 
clude; 

• Geodetic satellite. 21-in., 100 Ib. cir- 
cular satellite outfitted with high in- 
tensity discharge lamps which will 
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make it visible to photo-theodolite 
cameras, should be in orbit within 18 
months. Earth-based measurements of 
geodesy satellite position will make it 
sible to correlate position of the 
S. and European continental geo- 
detic survey networks to an accuracy 
of perhaps ’60 to 100 ft., NASA’s Ben- 
jamin Milwitaky predicted. This is 
important for accurately determining 
position of targets for ballistic missiles. 
Contract for development will be an- 
nounced shortly, AvtATlON Week 
learned. 

• Meteorological satellites. By mid- 
summer. NASA hopes to orbit a satel- 
lite designed to measure the heat trans- 
fer to and from the earth. Satellite will 
carry four small spheres, each mounted 
on the end of a satellite telemetry an- 
tenna. Each sphere will be suitably 
coated and oriented so that one absorbs 
all solar energy that strikes it, another 
reflects all solar energy, a third views 
only solar radiation and the fourth 
views only heat radiated by the earth. 
NASA also is taking over a cloud-cover 
measurement satellite originally devel- 
oped for Defense Department, which 
includes both television and infrared 
scanning devices. 

Timetable 

Asked for estimates of when it might 
be possible to achieve a world-wide net- 
work of meteorological, communica- 
tions satellites, NASA scientists esti- 

• Meteorological satellites network: 10 

• Fixed communication satellites (in 
22,400 mi, orbit); five to six years, 

Milwitzky predicted that navigation 
satellites equipped with radio/radar 
beacons might replace all existing long- 
range navigation systems in the not-too- 
distant future. He said it also appears 
feasible to use navigation satellites to 
automatically correct for accumulated 
errors in inertial navigation systems, 
such as those used on long-range air- 
craft, submarines and ships. 
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Power Warns SAC Ability ‘Deteriorating’ 


By Fold Eastman 

Washington-Ptincip.il U. S. deter- 
rent to nuclear war— the in.issive tcbilia- 
tion capability of the Strategic Air 
Command— is rapidly "deteriorating,” 
SAC commander Gen. Thomas S- 
Power, svarned Congress in executive 
testimony released last week. 

Rate of deterioration, Gen. Power 
told the House Subcommittee on De- 
fense Appropriations, will depend upon 
U. S. progress in relation to that of the 
Soviet Union. At present, he added, 
■'it is a neck-and-neck nice, .ind it be- 
hooves the U- S. to assess the position 
of the opponent and then tali what- 
eier necessary action is required to 
cross the finish line first." 

The SAC commander told the sub- 
committee he needs more manned 
bombers and more intercontinental 
ballistic missiles and at a faster rate 
than he is now scheduled to receive 
them. Major causes for concern as out- 
lined hy Gen. Power, include: 

• Gradoal increases in Soviet defense 
capabilities makes S.^C's job of pene- 
tration more difficult and boosts 
Russia's confidence that it can strike 
with relati'c impunity. 

• "Fantastic" compression of warning 
and reaction time. Gen. Power pointed 
out that it is now possible to destroy 

T. nation with nuclear bombs in hours 
and that, in the sen' near future, this 
can be accomplished with ballistic 
missiles within a matter of minutes and 
with very little svarning. 

• Compression of warning and reaction 
time increases the problem of suniia- 
bility of S.fiC’s striking forces. 

Gen. Power said that, at present, the 

U. S. h.is an adequate margin of deter- 
rence. He added, however, th.it he 
could not guarantee th.it this will hold 
true during the next two or flitec years, 
and he cautioned that the moment the 
Soviet Union thinks it can att.ick the 
1 1. S. without receiving major retaliatory 
damage in return "we will get it in 
the next 60 seconds." 

Gen. Power was emphatic as to the 
action needed to correct the situation. 
TesHmonv included; 

• Rep. George H. Mahon, suheom- 
mittee chairman— "Can we afford to 
rclv on the B-47 and the B-52 and the 
mote or less modest biidgetan- program 
for the building up of additional strik- 
ing power? That is the question. Shall 
we fry to do something more about it 
than we arc doing?” 

• Gen. Power— "It vou arc asking me. 
the answer is ‘yes.’ I want mote B-52s 
than arc in the program, and I want 
more Atlases— and I want them faster— 
and I want mote B-58s.” 


• Mahon— "I know you want them, but 
is it sufficiently important that we do 
something about this?" 

• Gen. Power— “I think you arc just 
risking the whole country. That is how 
important 1 feel it is. It you do not 
deter this man (Soviet Preinier Nikita 
Khrushchev), as I said before, nobodv is 
going to win a thermonuclear war. So 
it's a tremendous challenge to stav out 
of it." 

• Mahon— "We have the B-47s and 
quite u number of B-52s and a few 
missiles. Will that be adequate for 
this period of two or three I'eats?" 

• Gen. Power- "Your adjectives do not 
pin it down, but I will pin it down. 
The force which is now programed— 
svliich 1 am told bv the Pentagon is 
programed— is not aifcqoatc because it 
is not coming fast enough. 1 want 
more, and I want it faster. 1 liavc so 
asked for it.” 

Major share of the deterrent posture 
of SAC today. Gen. Power told the 
committee, rests in the Boeing B-47 
intermediate-range bomber. The B-47, 
he added, is a nearing obsolescence, 
"and it is approaching the state of hciiig 
obsolete. It can't last forcser and to 
modernize an obsolescent airplane is 
quite a problem. 

Partially Solved 

"Wc haic sohed that problem to 
some degree," (AW Dec. H. p. 71) he 
said, "but when you start beefing some- 
thing up, you merely prevent it from 
breaking there and you do not know' 
whether yon are just passing it some- 
where else down the structure. 

"Wc have arrived at estimates of the 
life of this airplane. This is one thing 
which is nobody’s fault. High-speed 
jet operation is a new art. Tlierc isn't 
anv background. There arc no text- 
books to wliich you can go to get the 
an.swCTS. Some very comprchensisc 
tests have been run. Tlicv arc not 
conclusive and are not finished. They 
are continuing. 

“What can wc replace the B-47 
with? We can replace it with B-S2s, 
B-58s and (ICBMl missiles. Wc 
should replace the B-47s as fast a.i we 
can in order not to ha\e our deterrent 
posture deteriorate.” 

In response to a question as to 
whether he svas familiar with the Con- 
vair .\tlas ICBM, Gen Power replied; 

"Yes. The Strategic Air Command 
will operate the Atlas. It is onr weapon 
system. Also, I was in command of the 
Air Research and Development Com- 
mand for three vears, whore we started 
the Atlas and had the responsibility 
for it. So I think I do knosv something 


"You asked the question. I beliesc, 
should we defer action on the Atlas 
or have a reduced program because 
the Minuteman looks better and is 
coming in in a little later time period. 
I will give you a direct answer. I 
think you should produce the .^tlas at 
the maximum logical practical rate, 
because you arc going to get it first. 
It is the only ICBM weapon S'Stem 
that has really fired up to now and it is 
a good weapon. It is almost a ptoien 
weapon. It has had a very successful 
R&D. But read the papers, and you 
would think the missile had been un- 
successful. Actually, it lias been moic 
sucecssful than wb ever expected it to 
be. It has had a veri’ higli degree of 
success. 

"I think we ought to get it as fast 
as wc can, and get it in hardened sites. 
I think it is a very good deterrent 
weapon »stcm." 

Present Defense Department pro- 
gram calls for Convair to produce the 
missile at approximately less tlian 
half the rate for which it has the capa- 
bility. Referring to the solid-propellant 
Minuteman multi-purpose ballistic mis- 
sile now in the development stage, 
Gen. Power told the subcommittee; 

“Due to the fact that they are cheap 
and require vciy few people around 
them, we can get them in brge num- 
bers. Then it becomes mathemaficallv 
impossible for an a^ressor to destroy 
them all. and vou will always sursive 
with a percentage high enough to 
strongly deter him. That is tlic philos- 
ophy of it." He also said the possibility 
or placing the Minuteman upon rail- 
road cars to give them a defense mobil- 
ity is being considered. 

Gen. Power, however, recommended 
against leapfrogging the Martin Titan 
ICBM or purchasing limited numbers 
of the Atlas while awaiting dciclop- 
ment of the relatively cheaper Minute- 
man. He said the Titan will be essential 
to SAC operations because of the in- 
creased yield and increased distance, 
something that could become tremen- 
dously important. Tliere will be ample 
targets, he said, for the yield and the 
accuracies of the Atlas and Titan. 

The other systems which Gen. Power 
said he thought shoiuld be phased out 
in addition to the B-47 arc the con- 
'•entional Boeing KC-97 tanker and 
the Fairchild Goose and Northrop 
Snark missiles. The Goose ground- 
launched electronics countermeasures 
missile program already has been can- 
celed. 

The air-breathing, subsonic Snark, 
he said, has very little value to SAC. 
It has, he added, “a very poor reaction 
capability" and could not be launched 
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Army's AO-1 Mohawk Makes High-Speed Taxi Runs 

Grumman Aircraft Engineering Corp.'s Army AO-1 Mohawk made high-speed (full power) taxi runs last week prior to first flight. The 
turboprop high-speed reconnaissance aircraft has a 59-kl. stall speed, lire airplane Is designed for short takeoffs and landings. 


unless there w-.ls sufficient warning 

Ait Force representatives told the 
committee that a total of S714.1 million 
had been programed for the Snark svs- 
tem tlirough Fiscal 1959 and that esti- 
mated obligafion.s amounted to S668.2 
million. 

In allocating additional funds to ob- 
tain sufficient deterrena' for tlie immedi- 
ate future. Gen. Power said lie would 
give top priority to the Boeing KC-1J5 
jet tanSrer and the B-52G— the Hound 
Dog missile weapon system. .At the 
same time. Iiowcicr, he added that 
sufficient funds also must be provided 
for missile procurement. 

Gen. Power said that other important 
items in addition to procurement which 
must not be uiidcr-fimdcd include 
operations and maintenance, spare parts 
and support equipment. He also said he 
would like to bare alert pay for his 
crews which would cost about SI 5 
million a year and more spot promo- 
tions which would ran about Ss million. 
Other SAC Steps 

Gen. Power told the committee that 
other steps wliicli arc being taken, or 
should be taken, to further increase 
SAC’s capabiliti’p include; 

• Tightening our defenses against 
sabotage. “If an aggressor thinks that 
through saboteurs he can pin down 
the retaliatory force just prior to launch- 
ing a surprise attack and thus catch 
them on the ground and neutralize or 
destroy them, tliis approach becomes 
very attractive. Wc do feel, howcier, 
that we can protect out alert airplanes. 
Wc are determined to do that, and also 


to protect our control centers, two ' ital 
elements of out business." 

• Hardening missile bases tor the oh- 
lious reason that they will have to ride 
out the attack, “The first squadrons of 
Atlas will be in soft sites. Then ivc will 
harden to 25 lb. to the sqiuitc inch. It 
will be feasible to go to 100 Ib. per 
square inch, and I think wc sliould get 
to that degree of hardening as rapidly 
as wc can, in a logical Fashion. It will 
not withstand a direct liit by a hydrogen 
bomb, but by being able to absorb a 
ncar-iniss, you place a tremendous pen- 
alty on the a^ressor. He must plan 
many missiles against cacli missile site 
to ha\e a 90% confidence factor that 
he will destroy it. Also, we must ‘back 
up' communications so that if tlie 
enemy destrovs one form of communi- 
cations wc ate not completely cut off. 
In addition, I must have the warning 
whicli will come only through good 
communications. By 'backing up’ I 
mean to place alternate communica- 
tions outside the limit of the base, so 
that one bomb could not destroy the 
whole thing. Wc have a new' svstem 
programed which will be a dramatic 
stop forward. I hope it will be funded 
and carried through." 

• Dis|>etsfag the SAC force "for the 
obvious reason that, as we spread the 
force out, we increase the target system 
of a potential aggressor and thereby 
lower his confidence factor that he can 
strike all the rctalLitocy forces simul- 
taneously. By spreading out the force, 
we diamaticalh’ improie our reaction 
capability since more planes can take 
off at the same time." 

“Tlie teal backbone of SAC’s deter- 


rent posture," Gen. Power said, "is our 
alert system. Wc maintain a certain 
percentage of the command on the 
alert 24 hr. a dav, cicrv dav in the veat. 
If the force gets a 15 min. warning 
for which it is tailored, w-c can get those 
airplanes off the ground Thctefotc. 
ci'cn tliougli an aggressor launches mis- 
siles against the U. S.— and nothing can 
stop them today-we will still get the 
retaliatory force off, that part of it that 
is on the alert. If that force is big 
enough and if it can penetrate. I think 
the aggressor will be strongly deterred." 

“One of our weakest areas,” Ccn. 
Power said, "is the little information we 
halt' to work on. If there is anything 
that needs emphasis in this country, if 
is tlie ability to get more information 
about the Russians, and particularly 
their missile capabilitv and their posi- 
tion in this missile race. One thing you 
can do in respect to this problem is to 
make sure that you support, and sup- 
port I'igorously, some of tlic nciv dcicl- 
opments, particularly in space." 

He also told the subcommittee that 
it is of |jaramount importance that "Mr. 
Khriishcliev be made aware of our 
strength. What we think of ourselves 
does not really amount to anything so 
far as our deterrence is concerned. It 
is only what Mr. Khruslichei' tliiiiks of 
our capabilities that is important from 
a deterrena' point of viciv. I am not 
advocating that we hide our weaknesses; 
but let us not liide out strengths if wc 
are to impress this man.” 

No one, he added, except Khrush- 
chev perhaps, knows that the minimum 
amount of deterrent requited to prevent 
Russia from attacking the U. S. 
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Obsolete Equipment, Cutbacks 
Hobble TAG Reaction Capability 


Washington— Obsolete equipment 

and cutbacks in new aircraft have 
placed Air Force’s Tactical Air Com- 
mand in a precarious position, TAC 
Commander Gen. O. P. Weyland, told 
tire House Defense Appropriations Sub- 
committee in testimony released last 

Further complicating TAC's prob- 
lem, Gen. Weyland said, is the slow 
rate of phasing in new tactical fighter 
aircraft, reduction in funds for research 
and development of tactical weapon 
systems and the vulnerability of tactical 
forces to a missile attack, especially 
those located overseas, 

Gen. Wcvland told the committee 
that the bulk of the USAF reduction 
from the 1 ?7-wing concept to the 
planned 102 has "been imposed on 
TAC. As a result, he said, at the end 
of the current fiscal vear there will be 
a total of onlv 21 wings avaDable to 
tactical air commanders. He termed 
this a “rockbottom” figure in view of 
its roles and responsibilities and the 
numerical superiority of the Sos'iet 

Gen, Wcvland said that, with the 
present condition of his tanker fleet, 
he could not always guarantee getting 
a flghtcr-planc force to a trouble spot 
in the Middle East or Europe. 

He termed the present tanker fleet 
as ‘'hand-me-down” equipment, con- 
sisting of KB-50 bombers modified to 
tankers. The fighters, lie said, have to 
descend to 1 5.000 ft. to refuel and then, 
to keep sufficient sneed, coast down to 
about 12,000 ft. Ho added: 

"There are a lot of conditions in 
deploving aircraft from the U. S. to 
Europe where we cannot top the 
weather, and it is most difficult to re- 
fuel a single-engine fighter when the 
poor fighter pilot is his own nai'igator, 
radio operator, pilot and everything 
else. He is as busv as a bird dog. and 

and liook up and refuel in the soup is 
asking quite a lot of him. However, 
we are training them for if, but it 
is a verv marginal operation.” 

In answer to a question as to what 
liercentage of the total imentory of 
planes assigned to T.AC operations need 
modification and modernization. Gen. 
Wcvland replied the entire tanker fleet. 

‘‘I would like to see jets, and I would 
put that at the top of my priority, ei'en 
though it is not a combat airplane, to 
ensure the mobility of getting our tacti- 
cal forces to the tight place at the right 
time,” he said. 

Gen, Weyland said he now has six 
squadrons of tankers svith 20 to a 


squadron. He added that, if these were 
replaced with KC-125 jet tankers, four 
tanker squadrons ptobablv would be 
sufficient. 

lie said he also was concerned with 
file rate in which new aircnift were 
being phased in. The Lockheed F-104 
and Republic F-I05 ate now coming in 
but in rather limited numbers, he said. 
He said there also is a question as to 
whether USAF has sufficient funds to 
pay for the number of F-105s currently 
programed. 

"In the tcsearcli and deselopmcnt 
area,” he said, "we should very soon be 
developing the airplane on fMper, and 
so on, which will replace the K-105. 
This sliould be what we call a lerrical 
or short takeoff and landing airplane. 
We have very little monev put in on 
that, not enough to assure that the 
airplanes will come along at the time 
I feel they will be needed.” 

Such an aircraft, Gen. Wcvland ex- 
plained, would eliminate a lot of the 
need for long conacte runu-avs since 
they could operate from almost any 
site. It would also make deployment 
much easier and, at the same time, 
lower the enemy’s attack capabilities 
because he would need far greater 
numbers of weapons to knock the forces 

Another concern, Gen. Wcvland 
said, is the problem of survival from a 
surprise attack. At the present time he 
felt the deployed overseas forces could 
recei'c enough wittuing to get off an 


Washington-l'iscal 1960 budget re- 
quests from the separate Navv bureaus 
were trimmed by a total of almost S7 
billion-frora S17.9 billion to SI1.46 
billion— by Navy and Defense Dcpiirt- 
ment fiscal planners. Giits included 
S72.6 million from requested research 
and des’elapment funds for anti-sub- 
marine warfare, a task gi\cn top priorilv 
last October by Ghicf of Naval Oijcra- 
tions Adm. Arleigli Burke. 

0\cr-all. Naw officials in the 
Pentagon say they need an additional 
S1.2 billion during the fiscal year. 
Navy’s total budget was reduced to 
S13.9 billion within Adm. Burke’s office 
before being sent to Defense Secretary 
Neil McElroy. Wlicn it was rctiitned, 
the figure .stood at S11.46 billion. 

Adm. Burke told the House Subcom- 
mittee on Defense Appropriations tliat 


acceptable number of aircraft to re- 
taliate against tlic enemy. 

“Howes er, at such a rime the Russians 
develop their missiles or other forces 
so tliey can catch us with less warning 
time tlien we are in dire straits.” 

Gen. Weyland told the subcommittee 
that "zero-length” lairnchers for fightet 
aircraft have been considered for Europe 
and that, while it has some advantages, 
it does not appear to be a good solution 
as a long-tenn proposition. 

He said he also had proposed liard- 
cned "zero-launch” structures for pro- 
tection of tactical fighters. He said lie 
had requested the structures and that 
tlic theater contmanders were in com- 
plete agreement that it was the most 
practical and economical solution. How- 
ever, he said that to his knowledge no 
funds have been set aside for this. 

Gen. Henry I. Hodes, U.S. Army 
commander in Europe, told tlic sub- 
coniniittee that his major concern is 
keeping his present equipment in first- 
class condition and keeping an adequate 
number of supplies on hand. He also 
told the committee tliat: 

• He needs $60 million more than that 
presently programed to maintain com- 
bat effectiveness. 

• Raytheon Hawk low-altitnde anti- 
aircraft missile is badly needed for the 
U. S- 7th Army. Hawk is prcscntlv pto- 
gramed for Europe. 

• Despite the fact that Russia has de- 
creased its personnel to a limited de- 
gree, it has improved its combat capa- 
bility considerably, presumablv tliiough 
the introduction of new equipment. 

• In the interest of economy, be was 
forced to cancel one practice alert and 
he probably would have to give up ad- 
ditional practice alerts. 


the Navy budget "ended up with oui 
percentage, after evervthing was all 
through, the same as it was last year— 
a little bit less but roughly the same. 
I’hat was, of course, a great disappoint- 
ment to us. In this particular budget, 
I think we in the Navy have been 
unable to explain satisfactorily the 
really urgent need for new ships and 
new aircraft and missiles.” 

Another critical area cited by Adm 
Burke was the "very low" funds avail- 
able for operating Navy aircraft. Burke, 
who intimated Navy is now trying to 
get Budget Bureau approval for a supple- 
mental budget request in tliis area, said 
accelerated flying schedules during the 
Formosan crisis last vear cut deeply 
into Fiscal 1959 operational funds and 
that "what we have to do is to pull 
maintenance nvoney over to keep opera- 


Navy Requests for Aircraft, ASW, 
Missiles Trimmed in 1960 Budget 
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tions going." Rear Adm. Charles E. 
Weaklcv, anti-submarine warfare tcadi- 
utas executive in Adm. Burke’s office, 
later told tlie subcommittee that "we 
went after a figure in anti-submarine 
warfare research aitd development of 
S246,??0,000. . . . Tlic figure that w 
now in your budget is $174,692,000.” 

On tlic request of subcommittee 
cliaimian George Mahon (D.-’Pex.), 
Weakley’s office subsequently submitted 
an over-all breakdown of "additiorral 
needs” in the Fiscal 1960 program for 
ASM' rcseurcli, development and pro- 
airenient funds. The breakdown, not 
to l>e construed as a request for "addi- 
tional funds.” included; 

• Research, development, test and 
evaluation— S7 1.6 38,000. Funds would 
be used for development of a "simpli- 
fied. modern anti-submarine weapon 
system suitable for backfitting older 
dcstroyen,” .ASM' seaplane and heli- 
copter development programs, accelera- 
tion of development of new anti-sub- 
marine torpedoes, hydrographic and 
oceanographic research, acceleration of 
development of nuclear-armed weapons, 
improved imdcrvvateT communications 
and development of "various detection, 
classification and countermeasures 
equipments." 

• Aircraft and related procurement. 
8141,432,000 for 9! ASM' aircraft of 
various tvpev and new sonobuovs. 

• Shipbu’ilding and coiiveision.' $!5I,- 

63.8.000, including a hydrofoil sub- 
marine chaser, five attack submarines 
and an occanograpliic research sliip. 

• Major clecttonic procurement. S26,- 

112.000. including improved sonar 
equipment, identification systems. 

• Ordnance and ammunition proaire- 
mcnt-S151,638,000 for mines, tor- 
pedoes and a destroyer weapon launcher. 

Discussing the tbre-.it of Soviet guided 
missile submarines, possibly nuclear 
limvcrcd, Adm. M’eakley told tlic sub- 
committee that at present "thcTe are 
not enough aircraft, not enough sub- 
marines not enough surface strips to 
cover the hunter-killer groups” and the 
eonvoys and ships the U. S. has at sea. 

.Among the rejected .ASM’ budget 
requests. .Adm. M'eaklcv said, vvas a 
bid for rcscarcli and development funds 
"to begin the ptchiuiiiarics on a new 
seaplane for anti-submarine warfare.” 
Present seaplane mainstay is the Martin 
P5M. Average age of these planes is 
4.2 ve-ars vvliicli M’eaklev termed "prettv 
old 'for a first-line aircraft.” 

Other anti-submarine aircraft include 
Mic land-based Lockheed P2V-5 and -7 
with an ave-rage age of 3.4 vcais. and 
the Grumman S2k with an average age 
of three years. Average age of anti- 
submarine aircraft carriers is 15.5 scars; 
.ASW submarines, 14.2 years. 

Adm. M'eaklcv said, however, that 
the Navy lias begun a three-to-four 
year inodcniizatioii program to give 


present aircraft the ncee-ssary avionic 
equipment to detect future deep diving, 
quiet .Soviet nuclear submarines. 

Ill later subcomuiittcc hearings, 
•Adm. Jerauld M'right, commander of 
tlie Atlantic fleet, also urged tliat pro- 
duction and fleet availability of new 
anti-submarine aircraft "be expedited.” 
’rcnniiig naval aviation the "life- 
blood of the modern active fleet.” Adm. 
M'riglit said the Navy’s active inventory 
is "rapidly decreasing” despite efforts 
to maintain its capability bv' overhaul, 
alteration and maintenance. 

In discussing tlic vulnerability of 


Los .An|cli's— I'.unnmmental control 
system for National Aeronautics and 
Space Admiiiisttations’ Project Mctcun- 
manned satellite will have a 28-hr. 
oxygen supply, which in addition to its 
respiratory function, will serve to pres- 
surize and cool both the capsule and 
the pilot's suit. 

Gontract for development of the 
environmental system has been awarded 
to tlic .AiRcscarth Manufacturing Divi- 
sion of the Garrett Gotp. by McDonnell 
Aircraft Co., capsule prime contractor. 
AiRcscarcIi also supplies the environ- 
mental system for the North American 
X-15 research vehicle in whicli nitro- 
gen rather than oxygen is used to 
pressurize and coo! the pilot's suit. 

At the 120-mi. orbit altitude, the 


surface ships to air-to-surface missiles 
such as the USAF-North American 
Hound Dog for the Boeing B-52G. 
Adm. M'right said, "wc believe the 
Soviets have that kind of a weapon.” 
llie Soviet missile, however, is believed 
to have faith limited range. .Adm- 
M'riglit told the subcommittee: 

"How good it is wc don’t know. We 
have certain methods of neutralizing 
that tvpe of weapon. Wc think the 
best defense is to get at the airplane 
that has it, and if we can do that with 
our fighters, then wc have the problem 
pretty well answered." 


ent to a 25,000 ft. altitude or about 
11.1 in. of mctcurv {pressure at sea 
level is approxim.itely 29.9 in. of Hg). 
Oxygen concentration at 120 nti- will 
be greater than that at sea level. 

lire Project Mercury envirounieutal 
svstem will consist of two circuits and 
will work as follows: In one circuit, 
a fail will pull oxygen from the pilot's 
suit and through a debris trap. I'hc fan 
w ill then push the air through an odor 
absorber, carbon dioxide absorber, filler. 
Iic-at exchanger, water absorber and back 
into the pilot’s suit. 

In the other circuit, another fan will 
pull air from the cabin, send it through 
another heat exchanger and back into 
the cabin. 



FLOW LIMES oxvgcn w*ill follow in a proposed cnvironmciital svstem for Project Mercury as 
outlined in this drawing, Carbon dioxide absorber is at foreground. 


Mercury Oxygen Contract Awarded 
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Air Force Asks Over $100 Million 
For ICBM Facility Construction 


By Kptheriiie Johnscn 


M’ashington— O'cr one tliird of Air 
1 orcc's proposed S541 million construc- 
tion pro|tjm for Fise.il 1960 is e<it- 
iii.irkcd for opcTJtional forilities for 
intcicontim'ntal bjllistie missiles, ac- 
cording to US.M'' nitnesscs at henrings 
of tlie House Armed Services Comniit- 

Tlie funds will providc- 

• Balance of the operational squ.idron 
sites under the current Convair Atlas 
|)rogram. Six operational sites already 
have been funded. The new sites will 
be constructed in a configuration which 
v ill prov ide an increased degree of dis- 
|HTsal and protection and capability for 
rapid rctaliatorv' launching in the event 
Ilf an attack. 

• .Additional operational squadron sites 
lor the Martin Titan in fully hardened 
vonfiguration. 

• Coiistniction of test and piototy|>e 
launching facilities for the Minuteman 



Army's Major Project 

It was also disclosed that the major 
project in Army's coming year public 
works pro|tain is S67.5 million for re- 
search, development and test facilities 
tor the \ike Zeus anti-missile missile 
program. .Army has also programed 
S-I9.S million for construction of Nike 
Hercules, Hawk and Missile Master 


coirttol facilities in the United States 
.md overseas. 

Navy has progtamed S27.7 million 
tor construction of the Pacific Missile 
Range fadlitics during fiscal 1960. 
Total Cost of the range is estimated at 
S2s0 million. 

Navy estimates that it will require 
seven vears to comjrlete the range. 

'lire total f'iseai 196U imlitarv pub- 
lic works ptograni of Sl.i hilliim. now 
pendiirg approval by Congress, is 
divided as follows: 

USAf, S873 million: .Army, S231 
million; Navy, S193 million. 

USAF Projects 

Projects ill the US.\f program in- 

• Satellites: S33 million for launching 
sites, tracking aiul information acquisi- 
tion sites, and control and data inter- 
pretation centers for s:itellile programs 
for attack warning, reeonnaissimce. 
conmumications and g!iib:il weather 
Mincillance. 

• .Air-to-surfacc missiles: SIO million for 
f.icilities for the North .kmerit-an 
Hound Dog and McDonnell Quail sv s- 
teins carried bv strategic bomhers to 
increase penetration cupabilitv. Ihe 
funds will provide assembly, checkout 
and engine-test facilitie's at 1? B-52 
ha.ses inside the United States. 

• Bombers: S1S.2 million for conver- 
sion of four existing B-47 bases for 
B-32 intcrcontineufal bombers at 


mLTMK 



Cutaway Shows Thor IRBM Detail 

.Artist's cutaway version of Douglas 'I'hor iiitemiediate range ballistic missile shows tankage 
configuration and general layout iii the engine section. Note rotated fins at aft section 
und fuel line bypassing the liquid oxygen tank. Thor is 64 ft. 10 in. long and is 8 ft. in 
diameter. Thor engine has been combined with Bell Hustler rocket engine to put Project 
Discoverer satellite into orbit (.AAA' Mar. 23. p. 19). 'Ihor will go into operational service 
witii US.AF ;iiid British units. 


Homestead. Fla.; McCoy, Fla.; Larson. 
\V:ish., attd Schilling. Kan. Construc- 
tian already is completed or under wav 
on 22 B-52 dispersal bases. Ilicse, with 
1 1 bases formcrlv ii.scd bv B-36s, will 
make a total of 37 B-52 dispersal bases. 
.\ total of S21.5 million is l)cmg re- 
quested to coiitimie construction at 
Richard Bong .AK13. Wise., at which 
one of the first B-58 bomber wings w ill 
be deplovcd. 

• Strategic tankers; S6.7 million for 
KC-9? fadlitics at six base.s. and 5i.() 
million KC-I 35 facilities. 

• Defense missiles; S27 milliou for coii- 
strnctum of five additiimal Boeing 
Boiuarc sites, which w ill bring the total 
(if 14 Rnmarc sites to 19. 

• Infctecptors: S25 million, primarilv 
for -vlieltcrs for the calibration of the 
interceptor weapons and shops for the 
m.iiutcnance of tlie extensive and sensi- 
tive armament and electronics cquip- 
inent on the advanced tvpcs of Centuiv- 

• Ballistic missile caily warning; S33.5 
iiiillion; S1S9 million was provided last 
vi-.ir to st.irt the program. US.Af said 
the program is now ‘well under wav" 
and the S3’ million is needed for addi- 
tional facilities for the first operational 

• .Aircraft control and warning: S20 mil- 
lion. 'I'liis is for increased electric 
power gencniting capacitv at piimarv 
radar vtaliniis in North -America re- 
quired for the operation of new tvpcs 
nf more powerful and longer-range 
radar equi|mient now being installed. 

• S.AGR; S76.3 million for the com 
vtructiem of a number of hardened 
facilities for the installation nf solid- 
state com|}uters in "siipcrcomhaf" cen- 
ters. US.AI' reported that these "siipcr- 
comhal" centers will suhstantiallv 
reduce the vulncrabilitv of the S.AGM 
svstem and will provis^c much greater 
capacities for air stitvcillnncc and 
v-.v.monv control. 

• Norad headquarters: SIO million to 
initiate construction of a hardened 
combat operations center in the Colo- 
rado Springs. Colo., area from vvliicii 
North American Air Defense Com- 
mand will direct and control the air 
defense of the United States and 
Canada. 

• Tactical force; SIO million, for hard- 
ened facilities for the Macc missile at 
overseas locations. 

• Research, development and test facil- 
ities: S23.7 million. The major projects 
arc S5.7 million at .Arnold Engineer- 
ing Development Center, Tiillalioma. 
Term., to provide increased capabilities 
for development work associated with 
supersonic aircraft and missile engine 
components under sucli conditions as 
orbital speed, and S7.3 million for a 
laboratory at Wright-Patterson -AFB, 
Ohio, for research in sonic effects on 
flight vehicles. 
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NASA Selects Project Mercury Trainees 

Washington— Seven volunteer military test pilots— three Air Force, tbree Navy and 
one from fhc Marine Corps- w'ere named bv the National Aeronautics and Space 
Admiiiistiatiou Last wsxk to begin training ns probable crew members in N.AS.A’s 
Project Mercury man-in-spacc pmgrsiiu. 

Under present planning, one of the seven is scheduled to become the first U. S. 
man in space within appinximafciv two years. I'he seven will train at NAS.A's Lang- 
ley Resixirch Center, Va., under the auspices of the agency's Space Task Group 
headed by Robert R. Gilruth. 'ITiey were selected from a list of 32 candidates after 
extensive physical, psychological and stress tolerance tests and evaluations at the 
Lovelace Clinic in .Albuquerque. N. M.; US.AF’s Wright Air Development Center's 
Acromedical laiboratories at AA'rigbt-Pattcison .AFB. Ohio, and N.AS.A’s Space Flight 
Activity at Laugicv. 

Air Force officers selected after evaluation of the tests, which began at Love- 
lace Clinic on Feb. 7, are Capt. Leroy G. Cooper. Jr.. 32, of the Flight Test 
Division at Edwards AFB, Calif.; Capt. A'irgil I. Grissom, 33. test pilot at Wright- 
Patterson AFB, and Capt. Donald K. Slavton, 35. an experimental test pilot at 
Edwards since ‘1956. 

Three Navy pilots are Lt. Malcolm S, Carpenter. 33, presently air intelligence 
officer aboard the carrier Hornet and former test pilot of the Grumman FllF 
F9F and Douglas .A3D; LI. Cmdr. AA'alter M. Schirra, 36, who lias been con- 
ducting suitabibty development work on the McDonnell F4H all-weather fighter, 
and Lt. Cmdr. .Alan R. Shepard, |r.. 35. former project lest pilot on the Douglas 
F5D and now' an instructor at the test pilot school at the Naval Air Test Center, 
Pabixent River, Md. 

Marine officer picked for the program is Lt. Col. John H. Glenn, Jr., 37. now 
assigned to the Fighter Design Bmiicli at the Navv Biue-au of .Aeronautics in 
Washington. 


Anast Heads Lear 
In Management Shift 

Top maiiagomcnt shakeup in Lcvir. 
Inc. was announced last week by W'il- 
liam P. Lear, board chairman. James L. 
Anast was nam(.-d president succeeding 
Rochatd Mock who moves up to vice- 
chairman of the board. Robert Hahn 
was named to the newly created po.st of 
executive vicc-ptcsidcnf. 

In addition, two new groim vice 
presidents were designated. Roy J. 
Benccci, foniier head of the Gr.md 
Rapids Division, will now be in cliatge 
of both this division and the Astrionics 
Division while Andrew J. Haiduck, for- 
mer head of the Romec Division will 
direct both this division and the Elec- 
tro-hfechanical Division. 

Lcir said the management changes 
were the result of a survey by an out- 
side management analvsls firm and 
were aimed at streamlining the corpor- 
ation's management in the highly com- 
petitive avionics field- Lear said he 
would relinquish active direction of 
tlie corporation to tlie new manage- 
ment and serve onlv in an advisoiv 
capacity on special pebjects, A reshuffle 
of hoard of directors is in prospect. 

News Digest 


North American Aviation's acquisi- 
tion of the foster Wheeler Corp. is a 
major effort bv North American to 
diversify into tlic commercial field iu 


order to eliminate some of the peaks 
and valleys of defense contracting. 
North .American is espcciallv interested 
in obtaining foster M’lieelcr's com- 
mercial sales organization, which North 
American docs not have. Another fac- 
tor is that North Amerie.m has a nu- 
clear reactor eapabilitv and Foster 
AA’hcelcr builds the equipment for con- 
verting nuclear cnergv into power. 

Lt- Gen. Clarence S. Irvine, deputv 
USAF chief of staff for materiel, will 
retire April 29 after 40 vears of militan' 
service. He is expccR’d to organize his 
own engineering and management con- 
sultant finii at Palm Springs. Calif. 

First nose cone to be recovered after 
an intercontinental range flight was re- 
triered from the Atlantic Ocean la.st 
week after a I'hor-Able fired from Cape 
Caniivcral, Fla., carried an experimcnf.il 
Titan nose cone rc-cntrv vehicle 4,400 
naut. mi. Re-entry veliiele and essential 
instrumentation was made by General 
Electric, with Avco supplying the Av- 
coitc reinforced ceramic ablative ma- 
teruil for the nose cone- Recovery gear 
was supplied by Cook Electric Co. 
'Thor has now been fired 38 times— 26 
times by itself, tliree times as a lunar 
probe booster, tliree times as a Tlior- 
Ablc series I test vcliiclc and six times 
in the scries H tests on ablating nose 
cones and ICBM guidance systems, 

ffainilton Standard Division of 
United Aircraft Corp. has established 
an advanced product planning group 


to discover product possibilities in or 
out of the aircraft field. 

New type of nuclear-thcimoelectric 
generator, which directly converts heat 
from an atomic reactor into electricity, 
lias been successfully demonstrated by 
Atomic Energy Commission's Los 
Alamos lahoratorv. Device, cillcd a 
plasma thcniioconplc. uses uranium 
as one of the required two dissimilar 
metals and a cesium gas as the other. 
Present unit generates about 60 watts 
power with conversion efficiency of "a 
tew per cent," making it a possible 
contender for use as secondary power 
source in satellites and space vehicles. 

Svivania will study iiietliods of classi- 
fying and tracking ballistic missile war- 
heads and decoys using special purpose 
computer devices under a contract 
awarded by USAF's Rome Air Develop- 
ment Center. Program will be carried 
out bv Svlvania’s Waltliam (Nfass.) Lab- 
oratories. Compaiiv is a major subcon- 
tractor to Radio Corp. of America for 
data processing portion of Ballistic Mis- 
sile Early Warning System (BMEWS) 
program. 


Liquid Hydrogen 

AA'asliington— Liquid hydrogen for use 
in the rocked devdopmeut in the western 
U. S. vvjll be piiichoscd by the National 
Aeronautics and Space Administration 
from fhe Linde Co,, a division of Union 
Carbide Corp. under a contract awarded 
last week. Contract calls fnr no guaran- 
teed purchase amount. 

Linde’s plant at Torrance. Calif, will 
be expanded and the new facilities will 
be ill operation within the next year. 

I.indc vvill pay (or its plant expansion 
and has received a five-veai contract to 
provide NAS.A with the high eucrgv 
rocket fuel Linde's bid for a sample 
year's supply u( the fuel was S1.3 mil- 
lion, more than SI million less than the 
next lowest bidder. 

Projects w'hich will make use of liquid 
hydrogen fuel include the Convair (in- 
taut which consists of an Atlas first stage, 
a liquid hydsogcu second stage and a new 
third stage. Centaur w-ill be able to 
place 8,400 lb. in a 300 mi, orbit, send 
a 2,000 lb. peyltrad into deep space or 
place 730 lb. on the moon. Centaur is 
presently being managed under Air Force 
contract fay Convair. and the second 
.stage engine is being developed by Pratt 
Si AA’hitnq'. Project will be transferred 
to NASA at the beginning of the nrttt 
fiscal year. 

Project Rover, the nuclear rocket pto- 
gram under NASA-.AEC cogniaaucc, will 
require liquid hydrogen in some of its 
stages. The fuel will be shipped to the 
Nevada Test Site for Rovet experiments 
by tank truck from Torrance. 
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AIR TRANSPORT 


TWA’s Gains Tied to Revised Schedules 


Improved hnancial results in second half of 1958 
attributed to analysis of schedules and cost studies. 
By Glenn Gaiiison 

New York— Ad[ustment of sclicdiiles has been tlie largest factor in Trans 
\V'orId Airlines’ sharply improved operating results, TWA President Charles 
S. '11)011138 told Aviation Week last week. 

I'lven with the ill effects on traffic of a 17-day strike late in the year, the 
airline showed an operating profit of 510,196,000 for the last six months of 


1958. compared with an operating loss 

Action taken under the nerv presi- 
dent’s direction has included an in- 
tensive analysis of each segment of each 
schedule on TWA’s routes, followed by 
.1 complete schedule revision. Along 
with the rescheduling there has been 
a cost studv of cverv facet of the airline’s 
operation. tcstiUing in recommenda- 
tions nhich eventually are expected to 
sasc TWA .itx)ut SIO million a year. 
Major Modificotions 

Also in process arc major modifica- 
tions of the coinpinv’s organizational 
structure, with special emphasis on 
communications and the chain of com- 
mand, and a new- budgeting svstein. 

Thomas told As'Iation \\'eek that 
cverv one of TWA’s flights had been 
cost-computed, and then c-ach flight 
broken into segments and the cost of 
each segment computed. Utilization of 
equipment was then stepped up on the 
profitable runs and reduced on those 
that were losing money. Shifts in sen- 
icc also were made: in some cases, 
I'honias said, the studies showed too 
hea\y concentration of coach sersice 
and adjustments in fasor of first class 

"In this business, scheduling, in my 
opinion, is your No. 1 thing,’’ Thomas 
told .Aviation Week. The schedule re- 
visions had "bv far the greatest im- 
pact" on TWA's traffic situation, al- 
though other factors helped, including 
better business in general. 

Thomas, after he assumed his duties 
as TW'.A president last July, set up five 
task force teams to studv cverv area of 
TW'A's expenditures. He picked voung 
men within the company for this v\t)tk, 
and broke their areas of concentration 
into sales, passenger senice, operations, 
finance and gcncral- 

Rccommcndations from the task 
forces were put into effect and favor- 
able results were particularly apparent 
in the last quarter of 195S, ‘T'fiomas 

Because of the strike, which made 


of SI. 305.000 tor the same 1957 period. 


itself felt on traffic both before and 
after as well as during the actual period 
of shutdown, last quarter 1958 gross 
revenues were 561,680,000 compared to 
56-1,136,000 during the last quarter of 
1957, Tlionias said. Nevertheless, be- 
cause of the expense control program 
and schedule revisions, loss for the final 
1958 quarter was 5800,000 compared 
to a 59,650,000 loss for the final 1957 
quarter. 

The rescheduling also got primary 
credit from lliomas for improvement 
in load factors, which look significantly 
better this year compared with last. 
The early- 19'58 load factors on TW'A’s 
domestic routes were 60.7% in Januatv, 
57.7% in robruary, and 60.7% in 
Match. This year, Jamiaa' domestic 
load fartor vv-as 71.2%. I-'chmarv 
60.6%, and Match 63.7%. Inter- 
national load factors also were up 
slightly in rchruatv over that montb of 
1958 and the March. 1959 international 
load factor of 59.2% compares with a 
March. 1958 figure of 56,2%. 

Thomas cited several specific ex- 
amples of savings indicated by the task 
forces' recommendations: 

• "Through” fueling, or taking on fuel 
at only one stop instead of several over 
a route with multiple segements. The 


TWA Jet Deliveries 

New Yoik-Traiis World Airlines’ pre- 
viously unannounced jet delivery sched- 
ules. as outlined to Aviation Week bv 
•nVA President Charles S. Thomas, call 
for receipt of all of the carrier's 15 Boe- 
ing 707.120s by July. 

Dclivcrv of the long-range Boeing 707- 
320s will begin in November. Thomas 
said. Hughes Tool Co. has ordered 18 
of these aircraft. Final jet equipment 
iiiider present plans, the Convair 880. 
will start arriving in earlv 1960, accord- 
ing to Thomas. Hnghcs'has ordered 30 
of the 8S0s. 


single fuel stop is made at the station 
where fuel costs are lowest. 

• Optimum aircraft cruise powers de- 
termined by an intensive study. Ad- 
herence to these standards is expected 
to save 5750,000 annually. 

• Reorganization of overseas controllers’ 
departments, involving among other 
things a reduction in area controllers, 
hxpccted to save $275,000, 

• Adoption of Federal Aviation Agency- 
apptovred airport familiarization films 
for pilot qualification to reduce flight 
training. Expected saving 5120,000. 

• Consolidation of the reservations con- 
trol function, formerly ^lit between 
New York and Kansas City, at New 
York. Expected sav-ing 546,000. 

• Elimination of the pneumatic tube 
message system at Idlcwald. Expected 
saving 570,000. 

Flexible Budget 

The new budget system, Thomas 
said, will lx: a major cespense control 
tool, 'llic old quarterly budget system, 
he said, "has not been geared to present 
operations." Under the new plan, the 
budget will be annual and flexible. It 
will be set up at the first of the vear. 
.At the same time, operations standards 
hi all aiciis w ill lie established. 

If tcvcnucs iuCTcasc sufficiently and 
perfonnance to standards warrants it. 
the Inidget can be ev^mded to provide 
for more personnel. On the other hand, 
cuts can he made when the opposite 
conditions appcvir. 

Generally, the tight expense control 
plans mean consolidations, elimination 
of overlapping and cutting out “refine- 
ments and luxuries vou don’t need," 
Thomas said. But this will not involve 
a "wholcs.ilc reduction in people,” he 
added. 

Airline Improvements 

'Ilie new chief executive hopes to 
effect major iinprovcincnts in com- 
munication between the field and top 
management and particularly to dele- 
gate more day-to-day authority. Tlietc 
are now 1 3 different persons reporting 
directly to tlie president, making that 
official "tlie dav-to-day operator of the 
company.” according to Thomas- This 
leaves the president with insufficient 
time for the necessary planning and 
long-range thinking which his duties 
require. 

TWA’s basic route system is excel- 
lent, TTiomas said, and should pav off 
with proper scheduling, utilization and 
expense control. Utilization will be- 
come mote of a problcni in his view 
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EXPANSION of Trans World Airlines’ jet services will follow deLvery of additional Boeing 707-120s. Four airplanes destined foe TWA 
ire shown above at Boeing’s Renton, Wash,, plant being readied for fiist flight. Other jets on the camp are 120$ foe American Airlines 
and Qantas, tlie Australian airline. TWA jet service between Chicago and Los Angeles was scheduled to start last week, and New York- 
Los Angeles service is planned by Jnly. Airline inaugurated its first jet service Mar. 20 with New Yoik-San Francisco nonstops. 


as piston aircraft arc phased out and 
jets replace them. 

By the time the Convair 880s arrive 
in 1960, TWA's piston equipment 
should be fairly well phased out, 
Thomas said. 

TWA inau^tiited its first jet ser- 
ice on Mat, 20, a daily transcontinental 
nonstop between New York and Sun 

Chicago-Los Angeles jet setvicc be- 
tween the two cities was scheduled to 
begin last week. 

New York-Los Angeles service will 
follow later this month. Thomas said, 
and additional cities will receive TW'A 
jet service by July. During that month. 
Thomas said, the airline will be oper- 
ating six daily jet schedules with 660 
scats out of San Francisco to major 
U.S. cities. 

Operating Loss 

Wliilc T\3’.\'s fortunes showed a 
marked upswing during the last half 
of 1958. its net over-all loss for the 
year was 51.764.000, some 5206.000 
greater than the net 1957 loss, "I’liis 
was attributed chicflv to lesser gains on 
the sale of equipment, lower tax credits 
.and other nonrecurring items. Oper- 
ating loss for the full vear 1958 was 
5575.000, compared with operating 
I0.SSCS of 54,539.000 for 1957 and 
54.131,000 for 1956. 

Had there Iwcn no strike in 1958, 
Tliomas believes, the compam' would 
lir.ic shown an over-all net profit for 


the year. As it was. TWA showed the 
highest sccond-half-of-thc-ycar operating 
profit since 1954. 

Discussing the results since he took 
office. Tliomas told Aviation Week 
"I'm not trying to kid myself at all, 
but I think we’re on the right track 
now.” There is "nothing wrong with 
the people in TYVA." he said, and the 
route system offers an excellent poten- 
tial. 

"Given the proper organization and 
leadership, there is nothing in the world 
to prei-ent TWA from being one of 
the most profitable airlines in the busi- 
ness," Tliomas said. 

American Protests 
Supplemental Ruling 

Washington— American Airlines has 
taken legal action to rciersc a Civil 
Aeronautics Board ruling granting per- 
manent operating authority to 23 pre- 
l iously non-ccrtificatcd air carriers. 

Attorney s for the airline, protesting 
the Board’s actions in the Large Irregu- 
lar Air Carrier Imestigation, lia\e filed 
for a review of the decision in the 
U. S. Court of Appeals for the District 
of Columbia, 

Granting of the certificates will allow 
the supplcnienta! carriers to compete 
directly with American. As few as 
three of the newly certificated carriers 
could pros'ide a daily schedule be- 
tween any or all of American’s points 


by utilizing their 10 trip a month 
authorities between any two points 
in the United States, according to 
American. 

American added that Board approial 
of unlimited charter senice to air 
freight forwarders also could lead to the 
establishment of an unlimited number 
of competitive frcight-canying airlines 
duplicating the existing freight services 
of American. 

In a 17 point objection to the CAB 
order. American termed the Board's 
action "arbitrarv and capricious” and 
said that it; 

• Failed to specify the (cmtinal and 
intermediate points for the supple- 
mentals in violation of Section 401(c) 
of the Federal .Aviation Act. 

• Established a definite flight limitation 
for the siipplemcntals in violation of 
Section 401(c). 

• Exceeded the proper sco]>c of the 
Large Irregular Case in granting indi- 
vidually ticketed and waybillcd service 
because such air transportation is neither 
additional nor supplemental, but dupli- 
cates existing certificated services. 

• Took no action to nionitoi the trans- 
fer of control between supplemeiitals 
even though their qualifications are 
based upon the qualifications of existing 
management. 

• Failed to provide for termination of 
unused operating authoritv, contrary to 
the public interest, and thus encourag- 
ing trafficking in supplemental air car- 
rier certificates. 
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Qantas Loses U.S. Domestic Route Bid 


Washington— Qantas Empire Airwass 
last week lost its bid to compete in 
U. S. domestic air travel martets on 
the transcontinental segment of its 
armmd-the-wcrtd route. 

In a unanimous decision on a peti- 
tion filed bv the Australian carrier to 
transport international traffic between 
hso 0. S. points, tlic Cis'il .Aeronautics 
Board found that foreign airlines may 
ciitrs' onU- that traffic within the U. S. 
which it citlier brings into or will take 
out of flic U. S. Ilic decision was 
issued as an opinion and interpretatise 
ruling following the institution of a 
Hitcinaking proceeding. 

The ruling is expected to thwart any 
future mos’cs bv foreign flag caniers 
to seek authority to operate within 
U. S. domestic markets and establishes 
tlie right of cabotage by U. S. oiscrators. 
Cabotage is the principle that cacli 


nation may reserve lire transportation 
of all types of traffic witliin its own 
territory tor its own nationals. There 
ate 1 > foreign airlines authorized to 
serve two or mote points in the U. S. 

Essentially. Qantas souglit from the 
Board an interpretative ruling that 
would permit it to earrv international 
traffic between San ITancisco and New 
York regardless of bow that traffic 
entered or departed the U. S. (.AW 
May 19. p. 38). 

The Qantas bid had the backing of 
British Overseas Airways Corp. wKich 
is awaiting a Board decision on a re- 
qviest to include Tokyo on the itans- 
|jacific leg of its around-the-vvorld route. 
'The airline "tempomrily postponed” 
the transpacific scr icc last week, chatg- 
ing Noithvvest Airlines with a delaying 
action that forced it to stop the service 
two dav-s after it w-as inaugurated .April 


I (AW April 6. p. ■10). Here is a sum- 
mary of findings by the CAB in file 
Qantas case vvliich began eadv last year: 

• Restriction in the Fedetal Aviation 
.Act tliat no foteign civil aircraft "sliall 
rake on at any point in the U. S.. 
persons, property ot mail carried for 
compensation or hire and destined for 
anotner pxaint in the U. S." applies 
to foreign civil aircraft operating under 
a foreign air carrier permit issued by 
ibe board. 

• Restriction applies to all traffic in- 
cluding traffic that will continue to 
move to a foreign point by anotlicr aii 
carrier or other means of transportation. 

• Term "foreign air transportation" as 
it appears in foreign air carrier pennits 
docs not permit a foreign air carrier 
to move traffic between two U. S. 
points. 

Decision against Qantas by the 
Board is expected to increase the fric- 
tion that has been developing for the 
past six months between the U. S. 
and the British Commonwealth in air 
transportation matten. These differ- 
ences have been sbarplv intensified by 
tlic violent opposition Nortliwcst lias 
taken against t^ic BOAC bid to start 
IranvMCific service between Hong Kong 
and New A’ork via San l■'^anci5CO an^ 
•1 okyo. 

Air Service Agreement 

BOAC Managing Director Basil 
Smallpeice said last week in Tokyo 
that his cartierhas the right to operate 
the Tokvo service under the .Air Sen- 
ices Agreement Isctvvecii the U.S. and 
U. K. He said the company was forced 
to delav the service because of the need 
of a C.AB foteign air carrier peiinit 
and added: 

"Under British procedure, and under 
the same agreement, an .American op- 
erator obtains an operating permit 
virtiialb automatically from the U.K. 
government." 1 le noted tliat tlie appli- 
cation for the Tokvo route liad rc.iclicd 
the C.AB on Nov. 4 and added: 

"Todav. some five months later, vve 
still have not received anv pennit de- 
spite tlie stipulation in the agreement 
tl'at permission to operate sliall be 
gtiinted without undue delay. By anv 
standard, five months is more than un- 
due delav.” 

In its arguments against the BO.AC 
petition for tlic Tokvo stop. Notthwest 
has contended that BO.AC would have 
?n "cxtraordinarilv competitive posi- 
tion" in the U. S. -Japan market. It 
noted that the three U. S. points-New 
York. San Francisco and Honotiihi— 
sought bv BO.AC accounted for 53% of 
all U. S.-Tokvo traffic carried bv Nortli- 
vvest and Pan .American in the vear 
1957. 
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In its decision in tlic Qantas case, tlic 
Board made reference to traffic diversion 
bv stating that tlie volume of transfer 
traffic involved in the Qantas decision 
is "substantial and represents an im- 
portant part of wliat is generally re- 
garded as the domestic market. Tims, 
on the basis of 1957 survey data, the 
over-all value to all U. S. carriers of 
'transfer traffic’ of the tvpe here in- 
volved was in excess of S30.000,000," 

On the subject of competition, 
Smallpeice noted that Northwest would 
not compete witli BOAC through Hon- 
olulu and San Francisco since North- 
west does not serve this route and 

"Nevertheless. Northwest complains 
of potential competition from BOAC’s 
new service" and its failure to win 
riflits for a new route bevemd Tokvo to 
Hong Kong. 

BOAC Aims 

He added that "it should be made 
clear tliat what vve in BOAC ate seek- 
ing to do is merely to exercise our right 
under the agreement to provide British 
counterpart to the American services 
across the mid-Pacific. These have been 
operated by Pan American Airvvav-s since 
1946, linking Hong Kong vvitli San 
Francisco. On this route, Pan Ameri- 
can already is also operating services 
over tlic sector between Hong Kong and 
Tokyo and actuallv carries more traffic 
than any otlier operator between these 
two points, one I3titish and the otlier 
Japanese." 

He concluded by stating that it would 
be "quite unreasonable” to grant ao- 
otlier American carrier. Northwest Air- 
lines, a new route into Hong Kong. 

Carriers Ask Probe* 

Of National Fare Plan 

Washington— National Airline’s pro- 
posed 25% reduction in night coach 
fares to Miami is drawing ncaw fire 
from competing c.irricts forced to file 
similar tariffs as a protective measure. 

Northwest. Northeast. Eastern and 
I3elta countered the proposal by filing 
conipcting tariffs but last week told 
the Board they will vv ithdraw their own 
filings if the C.AB approves their re- 
quest for suspension and investigation 
of tlie National fare plans. 

The objecting airlines contend tliat 
the intense competition that would 
follow National’s tcdiiced fare plan for 
Monday, Tuesday and W'edncsdav 
nights would adversclv- affect the rev- 
enue passenger mile yield to the point 
where such efforts to attract a "mass 
market” would be cconomicallv im- 
practical. 

Eastern contends that National will 
be unable to covet the cost of the re- 
duced fate based upon an expected 


yield of 3.2 cents per revenue passen- 
ger milt as compared to National’s 
present vield of 4-28 cents for night 
coach service. Utilizing this yield as 
a v-ardstick, Eastern estimates that 
National’s break even load factor would 
have to approximate 128% on the Con- 
vair-340 and 96% on the DC-6 and 
DC-7. 

Eastern said that present niglit coacli 
fare between New York and ^lianii is 
S46.S0 as compared with S44.86 by 
rail and S35.35 by bus but that even 
National’s proposed S35.10 fare will 
have little effect upon persons wliii 
drive tlicir cars to Ilorida. ft added 
tliat C.AB approval of the reduction 
would be little more than a "giveavvav” 
wliich would cause ail airlines to surfer 
financial losses. 

Northwest, which filed fora 25 %re- 
duction in night coacli fares between 
Chicago and Miami as a ptotcctivc 
measure only, told the 13ojrd that such 
a plan will not attract new passengers 
hut will divert existing traffic since the 
fare cut wilt represent about half the 
cost of existing first class fares. North- 
west pointed out that maiiv uncertain- 
ties on faro questions will he settled 
in the expected decision in the Gen- 
eral Passenger Tare Case. 

Northeast filed its reduced tariffs out 
of Boston, New York and M’ashingtou 
and told the CAB the reduction will 
not stimulate its Florida bound traffic 
enough to offset an expected diversion 
fioiii its first class service to Miami. 


Tokyo International 
Readies Expansion 

Tokyo— Tokyo Iiitcrtiational Airport 
Autliotitv’ has settled two-j-ear-long ne- 
gotiations witli 16 local fishermen's 
associations for settlement of claims 
against expansion of airport facilities. 
The autliotitv will pay the fishermen 
SI. 5 iniiUon for the damage of adjacent 
seaweed farms in Tokyo Bay. 

llie settlement permits Haneda Air- 
port authorities to proceed with a pro- 
gram for jet accommodation at the field. 
Ibe authority will start the five-vear 
$15.3 million project later this month. 

The airport will take in 3.184,500 sq. 
ft. of land by filling iii Tokyo Bay, 
increasing the total area 30% to 11,- 
088.000 sq. ft. 'Ihe present 8,415 ft. 
long and 14S.5 ft wide Runway A will 
be extended 297 ft. to the north and 
198 ft. to tlie south by September to 
pennit temporarv- jet scrvicc- 

Rmiway A will be used, with the 
installation of an instrument landing 
svstem. for jet passenger planes until 
tile fall of 1963. By that time, the air- 
field will be large enough to extend 
tlie rimway to 10.000 ft- 

In parallel with the old runwav, a 
new 10.395 ft. tumvay will bc built. 
When the project is completed, a port 
autlioritv spokesman said, planes can 
cither land or take off even two or 
three minutes, instead of the ptesent 
sclicdiilt of every seven or eight minutes. 
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“Airline pilots prefer concrete runways because only 
concrete provides the added safety factors” 

oyt CAPT. R. A. STONE, fritran aMincpilat 



“On take-offs, a level concrete 
pavement eliminates the disturbed 
airflow over the wings so frequently 
caused by a wavy, flexible pave- 
ment pitching the airplane nose- 
up and nose-down. Also, there’s no 
dragging action on the wheels such 
as flexible pavement has when it 
softens. On concrete you acceler- 
ate to safe flying speed fast and 
without a lot of bumfjs and jolts. 
Furthermore, concrete means 
cooler temperatures on tlie runway 
which in turn mean greater lifting 
power from the wings and greater 
horsepower from the engines. 


“For landing at night or in fog, 
we still have to see the runway, 
even with all ourroodern electronic 
aids. Concrete is much more visible 
under these conditions because it 
reflects light instead of absorbing 
it; the concrete runway stands out 
instead of blending in with the 
dark background. 

“Better braking is important, 
especially in wet weather when 
you’re trying to stop 50 tons of 
airliner that touches down at 125 
miles an hour. (The new jets are 
even heavier and faster.) Tires 
can always take a good, firm grip 


PORTLAND CEMENT ASSOCIATION 

A national organiialion lo impruie and extend the uses of concrete 


on skid-resistant concrete. 

"While everybody wants this 
kind of safety, some people think 
concrete is too expensive. How- 
ever, all the figures we’ve seen 
show concrete actually saves real 
money for airports. The airline 
pilots recommend spending what 
it takes to get safety now and 
simultaneously gain the practical, 
money-saving advantages of con- 
crete throughout the yearsahead,’’ 
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FAA Adopts Mobile Lounge Plan 


By Robert H. Cook 

Wasliington— Federal Aviation Agciic\' 
last week adopted a new concept of pas- 
senger handling between terminal and 
aircraft that could lead to major design 
clianges for all planned [et airports. 

Growing use of ‘'finger" facilities 
now being used at most major ter- 
minals, and planned for jet airports 
could \'irtua!ly be eliminated in favor 
of a fleet of specially designed "mobile 
lounges" selected for use at the Wash- 
ington International Airport, now 
under construction at Chantilly. Va. 

Reviewing construction progress on 
the new 9,600-acrc jet airport. James T. 
Pyle, deputy administrator of the I'AA, 
said that installation of the mobile 
lounge service may result in a revamp- 
ing of designs now being considered for 
otnet jet airports once its expected ad- 
vantages are proven at W'asliington 
International. 

Tire airport is scheduled to begin op- 
eration by earlv 1961. 

Pyle said all existing architectural 
designs for jet terminals were considered 
ill light of expected traffic growths at 
the airport to reach 8.7 million passen- 
gers bv 1975 and the ultimate need for 
aircraft apron space capable of bolding 
90 large aircraft at one time. 

Selection of the mobile lounge de- 
sign, nith a 20-unit fleet serving 50 
gates bv 1965 is expected to provide 
the following ad'antages; 

• Permit a construction saving of S5 
million in the tcnninal building as 
opposed to "finger-gangplank" type of 
lir.iding design. 

• Eliminate anv long walking distance 
between central terminal building and 
loading gates which could otherwise 
stretch iicarlv a mile in the case of 
large jet terminals. 

• Allow a wide dispersal of maintenance 
and operations facilities and parking 
aprons. 

• Pemiit increased maneuveiabilit} of 
landing jets which may taxi directly 
from highspeed turnoffs to araph' sepa- 
rated parking aprons. 

• Eliminate the need for any towing 
equipment or other devices to protect 
passengers and terminal building from 
jet noise and blast effect. 

• Allow future terminal expansion with 
a minimum of design change and cost. 

As envisioned by FAA architects and 
planners, the mobile lounge would, in 
effect, constitute a powered waiting 
lounge designed to connect directly to 
the terminal building or the aircraft. 
FAA has talked with more than 25 
manufacturen, one of which will be 
selected in the near future to build the 
first operational prototvpc at an ex- 
pected cost of 5100,000. If widely 


adopted, mamifacturcrs estimate the 
lounges will sell for about S60,000. 

A refined version of the European 
bus-to-plane type ground service, the 
vehicle would stand on cushioned stilts 
and wheels. Measuring about 15-by-60 
ft., it would accommodate about 80 pas- 
sengers at a second-story level and 
could be driven from either end, elimi- 
nating the need to turn arouiid- 
Passengers at Washington Interna- 
tional will walk a short distance from 
the ticket counters to one of a series 
of in-line departure gates whicli con- 
nect directly with a mobile lounge. 
Minutes before flight time, lounge 
doors to the terminal will close and 
the conveyance will move to the aircraft 
where the forward end of tire vehicle 
equipped with pneumatic units will 
press against the aircraft fuselage to 
form a sealed unit. The lounge oper- 
ator may then adjust the unit for anv 
difference in doorway height and un- 
load the passengers. 

For incoming aircraft, the lounge 
would be di.spatched just prior to air- 
craft touchdown and would be waiting 
within 200 ft. of the assigned parking 
apron. FAA planners said. For unusu- 
atlv large jet aircraft, mobile units prob- 
ably will be dispatched in pairs. Units 
would bo air conditioned and earn' two- 
way radio communications for direct 
contact with tower controller. 

Utilizing the lounge concept, FAA 
arcliitects plan a rectangular terminal 
building about 3,000 ft. long with 30 
gate positions, which later will be ex- 
panded to 100 positioirs- Although 

E lanncd primarily as a jet tcnuinal, the 
uilding will provide a few short finger 
corridors to serve such smaller aircraft 
as the Douglas DC-3, Martin 202 and 
Convair 3-tO series. 

Initially, the agenev estimates a capi- 
tal cxpciidihire of 5^,785,000 for the 
mobile lounge design building, com- 
pared to 56,865,000 needed for a finger- 
gangplank tvpe of building. At todav’s 
construction costs, FAA officials point 
out that it costs about 573,000 for each 
5,265 sq. ft. gate space under the finger 
design as compared to onlv 520,000 for 
each mobile lounge space of 800 sq. ft., 
thus affording better utilization of valu- 
abk tenninal space at a much lower 

Total annual cost of operating the 
lounge system, including maintenance 
and based on projected 1965 figures for 
the new jet temiinal, will approximate 
5883,000 as compared to 51,065,000 for 
the finger svstem, said FAA. 

FAA spokesmen said tliat. while the 
mobile units have been selected as the 
solution for Washington International, 
the concept is expected to be of equal 
value for cither terminals now being 


designed for jet traffic or major airports, 
such as Midway in Chicago, where room 
for further finger expansion is non- 
existent. In addition, architects point 
out that it could well answer the needs 
of terminals which may receive onlv 
one or two jet flights daily by avoiding 
the need for expensive structural 
changes to existing buildings. 

FAA said it will award one contract 
for both the design and manufacture 
of a mobile lounge prototvpe for com- 
pletion by January 1, 1960, after whicli 
the veliicie will be tested for a three 
month period and then manufactured 

Construction on the new jet airport 
began last September with clearing op- 
erations. Three major contracts, totaV 
ing 518.8 million have been awarded 
out of the 562.6 million available for 
the project to date. Buildings are ex- 
pected to start rising by the middle of 
this vear with runvvavs scheduled for 
completion by July. l060. and the first 
operational flights by Jan. 3, 1961. 

House Unit Challenges 
FAA Report Policy 

Washington— House Government In- 
formation Subcommittee is challenging 
Federal Aviation Agency's poliev of 
keeping airline reports on the malfunc- 
tioning of equipment secret. 

Issue was touched off by the crash 
of a Lockheed Electra at LaCuardia 
Airport on keb, 3. FAA’s refusal to 
make public release of information on 
possibiie difficulties encountaed with 
the new tvpe altimeter installed in 
Electra and Boeing 707 aircraft attracted 
the subcommittees attention. 

In a letter to Rep. John Moss (D-- 
Calif.), subcommittee chairman. FAA 
Administrator Elwood Quesada dis- 
closed that only two altimeter mal- 
functions were voluntarily reported 
prior to F’eb. 3- As a result of a survey 
bv FAA, 20 reports of altimeter maf- 
functioning were subsequently received, 
Quesada said. Quesada noted that tlic 
Lockliecd Electra turboprop and Boeing 
707 turbojet transports liave tluee to 
four altimeters installed in the cockpit. 
"To our knowledge, there has never 
been a malfunction of more titan one 
altimeter on any one flight,” he said. 

Quesada said FAA considers reports 
of malfunctions of new types at air- 
craft "to be company property sub- 
mitted to the FAA on a voluntary and, 
to some extent, confidential basis. 
Further, there is good reason to believe 
that, should we make these reports gen- 
erally available to the public, we might 
tend to reduce the high degree of 
valuable industry cooperation we now 
experience in receiving complete infor- 
mation on malfunctioning which is 
vita! to continued safe operations." 
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THE OFFICE OF THE ijlR ... a new standard in executive flying 



Cri 


coNmm 


540 


JET-PROP EXECUTIVE VERSION 


Functional for business purposes . . . 
Spacious for prestige executive suites 


The Canadair-Convair ‘540’ executive 
aircraft offers a new major development 
in business flying: the ‘540’ has airliner 
size that provides roomy work-in-flight 
office space for as many as 24 people, 
or ample room for custom-designed 
executive offices, lounges and staterooms 
... it is jet-prop quiet for normal con- 
versation and work ... it is fast, with 
speeds up to 340 m.p.h., and saves many 
precious minutes of executive time . . . 
it is long-range and capable of one-stop 
transcontinental flight. 

Company officers and corporation 
pilots will also appreciate these other 


important advantages; demonstrably 
lower cost of operation and mEiinten- 
ance, ability to get in and out of almost 
any airport, and basic reliability estab- 
lished during the 6,000,000 hours of 
flying experience of the Convair series 
in military, airline, and business use. 

Behind the ‘540’ stand the manufac- 
turing reputations of two great aircraft 
manufacturers, Convair and Canadair, 
both members of the General Dynamics 
family of companies. 

This new ‘office-of-the-air’ merits your 
closest study. 


CANADAIR, 




DESIGNED FDR WORLD MARKETS 

ROLLS-ROYCE 

6AS TURBINES 

are in service with or on order for 

OVER 60 AIRLINES 


DART PROP-JET 





Atr Lingus - Aerolineas Argenllnas - Aersvias Ecuadorianai C.A. - Air Algeria - Air France - Air India Inlsrnallanal - Alrwork - AIKalla 
Aloha Airlines - Anselt A.N.A. - Austrian Airlines - Avensa > Aviaco (Spain) - Bcnanaa Air Lines Inc • Braathen’s S.A.F.E. - British 
European Airways - British Overseas Airways Corporation - British West Indian Airways - Butler Air Transport - Capital Airlines 
Central Atrican Airways - Compania Cubana de Aviacicn - Continental Air Lines - Eagle Aviation - East African Airways Corporation 
Finnalr - Hong Kong Airlines - Hunting-Clan Air Transport - Icelandair - Indian Airlines Corporation - Iraqi Airways - K.LM. Royal 
Dutch Airlines - La Nica - Linea Aeropostal Venesolana - Lufthansa - Middle East Airlines - MIsrair - New Zealand National Airways 
Corporation - Northeast Airlines - Northern Consolidated Air Lines Inc - Oeark Air Lines Inc - Pacific Air Lines Inc - Pakistan International 
Air Lines • Persair (Iranian Government) Philippine Air linos - Piedmont Aviation Inc • P.L.U.N.A. (Uruguay) - Ouebscair Inc- Royal 
Air Maroc - Scandinavian Airlines System - South African Airways Sudan Airways - Taca (San Salvador) - Transair - Trans-Ausiralla 
Airlines - Trans-Canada Air Lines - Trans Mar de Cortes S.A. (Mesioo) - Turk Hava Yollari - Union of Burma Airways > VARIG 
VASP (Braail) - West Coast Airlines Inc Wien Alaska Airlines Inc. 

WORLD CO.XGRESS OF FLIGHT 
LAS VEGAS ■ APRIL 12-19 

ROLLS-ROYCE LIMITED, DERBY, ENGLAND 

AERO ENGINES - MOTOR CARS - DIESEL AND GASOLINE ENGINES - ROCKET MOTORS - NUCLEAR PROPULSION 


SHORTLINES 


► American Airlines Bew -)31 niillion 
re\-onue passenger miles during March, 
an 8.8% increase over March, 1958. 
American’s air height traffic rose 13-4% 
to 8,400,000 ton-miles. 

►Bonanza Ait Lines flew 18,429 pas- 
sengers during Match, the airline's 
highest month!)' cnplanemcnt figure. 
Bonanza attributes some of the new 
passengers to its Fairchild I'-27 flights 
which carried 1,337 passengers during 
the first five da\s of service. 

►Brifish West Indian Airways will 
begin new 30-day e.vcursion fares at 
reduced summer rates from New York 
and Miami to Barbados, Trinidad and 
I'obago, with intermediate stops, on 
May 1, The 30-day (are from New 
York will be $289 to Trinidad and 
$203.50 from Miami to Trinidad. 

► I'cdcral Aviation Agency has released 
its newly revised "Small Airports" book- 
let compiled to aid persons who want 
to establish a small communitv airport. 
Booklet can be purchased from the 
Superintendent of Documents, Gorem- 
iiient Printing Office, Washington 25, 
D. C. 

► International Air Traus]X)it Assn, is 
circulating a questionnaire to its mem- 
ber airlines to dctenniiic their present 
practices in ptor-isioning and scheduling 
of aircraft, engine maintenance, oser- 
haul, modification and repair with an 
eye to the problems arising in the jet 
era in this field. Questionnaire arises 
from studies being undertaken by a spe- 
cial Production Planning and Control 
Group of the lATA Technical Com- 
mittee to work out better inetliods of 
procuring and planning due to the grow- 
ing insestiiicnts for spate parts for jet 
aircraft, whicli can exceed more tlian SI 
million for one airliner. Increased 
efficiency and economy is the goal of 
the study. 

►Mexico City’s International Airport 
is expanding to meet requirements of 
jet transports by lengthening the main 
runway to about two and one-iialf miles 
fully paved and installing a new high 
intensity lighting system. Tire Mexican 
government project also includes widen- 
ing and lengthening of principal run- 
ways, 24-lir, radar installation and an 
auxiliary field for private aircraft. 

► United Air Lines reports vear-end net 
earnings of S14.300.262, equivalent to 
$4.05 pCT share on 3,550,608 shares 
outstanding. Operating revefiucs totaled 
$316,816,712 over operating expenses 
of $286,262,924, including $28,347,- 
941 in depreciation charges. 


AIRLINE OBSERVER 

► American Airlines’ pilot training program for the Boeing 707-123 is 
niuning behind schedule and is proving mote costly than anticipated because 
of failure of many .senior pilots to make the grade with the turbojet equip- 
ment. In one recent class of 16 line pilots, four were washed out, four were 
marginal and went throngli the course a second time and (our quit of their 
own accord before completing the course, giving them a chance to try again. 
The balance of four pilots completed the training and are now flying the 
Bociog iu scheduled operation, 

► Lsarly reports from trunkline carriers indicate tliat tlic industry will report 
its highest first quarter revenues in history. Briglit outlook for the year has 
been reflected in activitv of airline stocks listed in the New York Stock 
Kxchangc where most listings continue to register strong gains. Leading 
airline stocks which continue to record new highs for the year arc American. 
Eastern, Northwest and Pan American. 

► Mohawk Airlines reports a 10-15% improvement in block time with the 
Canadair 540 turboprop over actual operation of its Convair 240 on a five- 
stop round trip evaluation flight between Utica and Detroit (AW April 6, 
p. 38). Airline rqiorted that the 540 climb-out averaged more tlian 1,500 
fpm., true ertuK.- air s]>eeds ranged up to 318 niph. and averaged 300 mph. 
Canadair performance indicated that it would operate tenninal-to-temiinal 
with 58-passenger payload without refueling com])ared with the three times 
required for refueling on the Ckmvair 240 on the same flight with 46 passen- 
gers. 

► Russia’s Aeroflot state-owned airline is evaluating the twin-engine Czecho- 
slovakian five-passenger "Morava" L-200 light transport for use in feeder- 
line and air taxi service. Tlic “Morava," which has a cmising speed of 161 
mph. and a range of 994 mi., is faster and slightly longer-ranged than the 
twin-engine Czech Super Acro-45s, which Aeroflot began piircliasing "in 
quantity" last year for short-haul operations. 

► Aeroflot carried 56% mote |)assengers in 1958 than in 1957, according to 
the USSR’s Central Statistical Adniinistiation. The Soviet airline exceeded 
its passenger traffic goal for the year by 17% and “overfulfilled” its total 
Ion-mile goal by 3%. 

►.Mlisoii has begun work on the first production conversion of a Convair 
340 to Allison 501-D13 turboprop engines and is scheduling Federal Aviation 
Agency certification for October. Conversion is being handled bv Pac.\cro 
Engineering Corp. under a subcontract arrangement in which Allison nego- 
tiates direct sales with customers. 

► Chances are strong that reconfirmation rule mav be dropped this vear when 
two remaining features of no-show plan-miniinum time limit for ticket 
pickup and reconfirmation— come up for review by the Air Traffic Confer- 
ence. Majority of airlines are actively seeking ways of sim)>lifying ground- 
handling of passengers and many now consider elimination of the recon- 
finnation rule as one way of cutting down volume of incoming calls that 
create bottlenecks in reservulion departments. 

► .^nsett 'ANA Airways of Australia's request for a third Lockheed Elcctra 
turboprop transport has been turned donn by the Australian government. 
The government, however, has indicated its willingness to authorize tlic 
purcha.se of additional Vickers Viscount 800s. Carrier is expected to renew 
Its pressure for more Elcctras and. it successful, will prompt Trans Australia 
Airlines lo make a similar request. 

► Aerolineas ArgenUnas will begin Comet 4 turbojet service to Europe May 
19 and lo the United States May 29, Beginning April 10, the airline will 
operate Comet flights between Buenos Aires and Santiago, 

► .Mlcglieny Airlines anticipated a 30% decline in Detroit traffic during 
initial period of operations at Nictropolitan Airport following the move from 
Detroit’s Willow Run Airport. However, during the first 30 days of opera- 
tion at Metropolitan, the carrier experienced a 10% increase in traffic. 


AVIATION WEEK, April 13, 1959 





For moderate, economical 
silencing oj jet- 
powered commercial 
and military aircraft . . . 

NEW KOPPERS PORTABLE RUN-UP SILENCER 
TAKES THE PUNCH OUT OF JET NOISE 


Now, airports, air bases and manufacturers of 
jet engines or airframes can run up jet engines 
without complaint or creating physical hazards. 
The Koppers Portable Run-Up Silencer reduces 
noise by 2S to 30 decibels — lessens the risk of 
hearing damage to operating personnel, im- 
proves community relations and reduces speech 
interference. 

The new portable silencer inhibits the genec- 
aiion of jet engine noise, rather than suppressing 


it after the noise has reached full intensity. The 
unit is light in weight and completely portable 
— no direct attachment to the aircraft or engine 
is necessary. Look to Koppers with its longest 
experience in the industry to soive your aviation 
noise control problems. 

Write for Koppers new sound control bro- 
chure today. KOPPERS COMPANY, INC., Sound 
Control Department, 3 503 Scott Street, Balti- 
more 3. Maryland. 



SOUND CONTROL 

Efiflineered Products Sold with Service 


46 


Airlines Predict Traffic Growth in 1959 


By L. L. Doty 

Washington— Optimistic outlook for 
a new period of trafRc CNpaiision during 
1959 as mote jet equipment is intro- 
duced higliliglits the annual tcpoits non- 
being distributed by trunkline caiticrs. 

in nine annual reports issued tluis 
far, trunkline carriers gcncnllv indicate 
♦liat they expect a revival of the his- 
toric grontli pattern that canic to a 
lialt last year after a decade of eon- 
sisfeiit yearly expansion. In addition, 
tlie reports reassure stockholders tliiit 
the majority of the jet tc-cqui|)incnt 
programs will materialize as originally- 
planned. 

Of the 12 trunkline carnets, nhic 
have issued tlieir annual reports. Delta 
and National report on a fiscal year 
ending June 30. As of late last week, 
N’ortheast had not yet mailed its report 
to stockholders. 

Fare Hikes 

Need for fate hikes was again stressed 
in the reports, although some carriers 
arc placing less emphasis on the issue 
this year tlian last. I'W'.A, for example, 
made no new demands for a fare in- 
crease but noted that an 11% increase 
in international traffic could be attrib- 
uted ‘'largely-" to the introduction of 
lire economy fare service. 

•Northwest, which urged a fare in- 
crease of up to 13% in its 1957 report, 
made only a three-line mention of fares 
in last year's report- Braniff. Capital, 
Continental and United put particular 
emphasis on the urgent need for fare 
increases in tlieir reports as did Delta 


in its quarterly report for the period 
ending Dec. 31 . 

k'ive carriers were outspokenly opti- 
mistic oiet potential erowrti throughout 
the year. .S'orthivest based its optimism 
on its new I'lcnida route and the sched- 
uled introduction of Lockheed Electras 
later this -year. 

American noted that "if gtx)d busi- 
ness conditions COTitinuc. there should 
be excellent opportunity for profit." 
Braniff forecast a “profitable" year and 
based its confidence in "new and in- 
CTcascd traffic" on the introduction of 
turbine equipment. Western said it 
anticipated 1959 will "be the best in 
the long liistorv of Western” because 
of an economic "resilience which seems 
iinparnlleltd in the tradition of Ameri- 
can industry.” 

Eastern made no direct forecasts for 
19)9 but indicated a strong confidence 
in a continued expansion of its opera- 
tion. Capit.i! also made no reference 
to future growth other than to stress 
tliat "contimicd increase in airline seat- 
ing capacity makes it mandatory that 
the traffic fiase be broadened by the de- 
velopment of new business." 

United also avoided any briglit pre- 
dictions fot 1959 and warned that 
"competition in 1959 will be intensi- 
fied because of early inauguration of 
jet scn-icc by scieral competitors.” It 

"The management of United— the 
first domestic airline to order jet trans- 
ports— recognized tliis when the order 
for DC-8s was placed. It was our 
opinion that the long-term adiantages 
of the DC-8 would outweigh this tem- 


porary disadvaiit-agc and that any di- 
verted traffic would be regained quickly 
when DC-8 . . , service begins." 

On this point. Northwest liad lliis 
to sai in its report: 

"'ITie fact that Northwest made final 
the jet purchase contracts in 1958. 
rather than two or three years earlier 
as w-as done bv otiicr major airlines, 
has resulted in certain benefits to your 
company.” The carrier said it sai-cd 
"subst.intia!” amounts in interest on 
down pannents and progress pai-mcnts 
and added: 

"N’orthwest will receive adi-anced- 
design lersions of the DC-8 and the 
Electra: both airplanes will have im- 
proved fuel tank capacity over the origi- 
nal designs now being manufactured.” 
'1‘he airline is scheduled to receive the 
first of its Electras in Julv and the first 
of its DC-8s in Match. 1960- 
Jet Financing 

Reports covering details of financing 
programs to back the purchase of new 
equipment indicate that the genera! 
transition to turbine-powered aircraft- 
as it is now planned— is not likely to 
be marred by money problems. 

^5'cste^^ Air Lines, vvhicli will begin 
service with its fleet of Lockheed Elec- 
tras in June noted that no decision 
has been made to purchase turbojet 
equipment but that it is conducting 
surveys in hopes of finding an interme- 
diate-range aircraft for its relatively 
short-haul routes. 

Capital .said tlie letter of intent given 
General Dynamics Corp. in 1958 was 
amended in 1959 to provide for the 
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pvifcliasc of 10 Comair S80 turbojets 
to be dcliscrcd between October, 1960. 
alld^[arcil, 1961. Original order allied 
for six SSOs. 

'Ilic report added that Ccnetal O)’- 
naiiucs bad agreed to "assist ” tlie com- 
pam 111 arranging tlic financing to cover 
the cquipnieiit cost, whicli is estimated 
at Sd5 iiiillion. Meanwhile, the airline 
is seeking a moratorium on its notes 
cincring the purcliasc of 5S Vickers 
k'iscunnt turhoprops i\\\’ Mar. 10, 
p. -HI. 

In this connection, under proposed 
.imcndments relating to the morato- 
rium, Capital will be restricted in the 
inirchase of new aircraft or the lease 
of aircraft without a|)prosal of the 
noteholdcrs-h'ickers-.’Vnnstroiigs. 

TWA Plan 

Mere is how reports its future 

a|nipincnt program: 

"lliighes Tool Co. has placed orders, 
cinder contracts assignable to TW.\. frit 
15 707-151 aircraft. IS Boeing 707-551 
aircraft ami 50 Comair SSO aircraft for 
dehserr beginning in 1959. llicsc con- 
tracts are subject to niodifiaition as to 
miinbcr and model of aircraft covered 
and as- to specifications of the aircraft, 
including seating capacih. Hughes is 
not coimiiittcd to sell am of these air- 
eraft to T\V,\, nor is committed 

to buv anv of tlieni from Hughes. ’’ 

.hnicrican points out that capital 
rcqniicmcnts for 110 new aircraft 
amount to S565 million. Approxi- 
iiiatelv 579 million has been paid on 
the aircraft. A tohi! of SS5 million re- 
mains to be taken down in a long-term 
debt of S155 niilUoii. llic balance of 
5200 million, according to the -Amer- 
ican report, will be paid for out of cash 


on hand, aish flow from depreciation, 
retained earnings, equipment sales and 

Northwest repotted that its financing 
program coscring five DC-Ss and 10 
Klcctras at a cost of 567. 5 million lias 
been coiiiplctcd. Trade-in of the air- 
lines 14 piston-engine planes with two 
iiianufjctutcrs— Doiigla.s and LocklicctI 
—will prosidc Nortliwcst with approxi- 
in.itelv 510.2 million. 

Cash Payments 

I'.astciji will make cisli payments in 
1959 totaling 570 million cmcTing the 
balance of its 51-plane Lockliccd F.lec- 
tra fleet to be delivered thi.s sear and 
the first of its OC-5 turbniet fleet. In 
195S. Ikistern made aisli pasiiients of 
S6S million for 17 Dougla.s DC-7Bs. 
nine Kleclnis and deposits on its DC-Ss, 

Of the nine reporting carriers, three 
tninklines-cach of whicli w-,is gronnelocl 
cluriiig the year bcanisc of strikes— 
shmved a detiinc in rcscmies ami oper- 
ating expenses. Two airlines. Conti- 
nental and 'IW'A. reported net losses 
for the tear. 

Both Continental and Northwest le- 
ported a 2254 increase in gross rcsenues. 
highest increase recorded b\ the group, 
firaniff reported a 72^ increase in net 
iiieome. Capital converted a 1957 net 
loss of 55,2 million into a 5215.000 

.American's 516 million net profit 
w'js the largest reported by the nine 
airrier.s. Net profits reported by AA’est- 
cm and hastern were less than in 1957- 
all others reporting profits showed -.in 
increase in cainings. 1 W'.A's loss in 
195S was larger than its loss in 1957 
lint the e-.itrier reported an operating 
profit of SIO million during the last six 


months of 195S. highest profit for the 
last half \-car realized since 1954 opera- 

Conlineiitars loss of 5152.000 as 
COmp.irexj with a 1957 net profit of 
596.000 was attributed to transitiemai 
costs in\-ol\ing the switch from a re- 
gional h|X' c.irrier with short-haul 
routes to trunkline-type of operations 
in long-haul high-density markets. 

I.ibor disputes and the general busi- 
ness recession were held b; the ma- 
jority of carriers as factors in present- 
ing the full de\elo|3meut of resenue 
potentials during the year. 

ATA Asks Withdrawal 
Of CAB Probe Order 

W'asliiiigfoii— .Air Transport Assn, 
ha.s asked the Civil Aeronautics Board 
to witlidtaw or modify its -Mat. 10 iii- 
sestigatiuii order in view of .AT.A’s uil- 
uiitars agreement to cooperate in the 
proceedings (AA\' Mar. 50 p. 42). 

The latest ,-\TA most, however, has 
no bearing on the lifting of C.AB's 
stihpena (AA\' Anril 6 p. 49). 

Questioning the Icgalih of what it 
terms "no more than a fishing c.xpedi- 
tioii” and a "rosing inquisitional in- 
sestigatiim." AT.A slid that, since the 
results sought by the Board arc being 
realized "without the necessity of legal 
process." C.AB's formal order would 
appear unnecessary. 

Meanwhile, a growing number of 
.AT.A cirricr members base taken issue 
with the Board order through reconsid- 
eration petitions. Objectors, including 
.Americ.m, National. United, Branifl and 
Delta, base demanded that C.AB with- 
draw |)(irtions of its order caUiiig for 
carrier members to force .AT.A to pro- 
duce its records on grounds that the 
Bo.ird is exceeding its legal anthoiilv 
and is attempting "to accomplish iii- 
directh' what the C.AB can not do 
directiv.” 

■|hey contend that, while CAB lias 
authority to demand certain records 
and reports from air carriers, it is ques- 
tionahie whether the Board has .ms 
such power over an uiiincorpotated 
•issociatioii such as AT.A. 

United points out that, under the 
I'ederal Rules of Civil I’rocedure, such 
a organization may sue or be sued in 
its own capacits in connection svith 
federal inatter.s and is, therefore, recog- 
nized as an independent entity whose 
documents and papers arc its osvn ptop- 
ertv and not those of its membeis. 

Challenging the Board's legal autlior- 
itv to demand its records. -AT.A said 
CAB'S dnuht of its own power to do so 
became app.irent when it receiitls' asked 
congressional amendment of Section 
407(e) of the l•'cdcrai Aviation Act to 
extend the inspection |iowcrs of the 
Board to associations of air carriers. 
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Boeing Lists Pan American 707 Damage 


By Russell Hawkes 

Seattle, Wash.-Damage to a Pan 
American Boeing 707 jet transport, re- 
ccii’cd during an abrupt descent over 
the Atlantic Ocean Feb. 5, ranged from 
wrinkles in the stabilizer skin to a 
"slight, pennanent set" in the wings. 
Boeing Airplane Co. officials said dur- 
ing a Civil Aeronautics Board he-.iring 

Hearings followed taking of deposi- 
tions at New York (AW Mar. 25, p- 
37) and were scheduled to continue last 
week in Los Angeles with Lockheed 
/Aircraft personnel. 

llic aircraft apparently reached 
Maeli .95 and later landed safely at 
Gander, Newfoundland. 

In its official statement to tlic four- 
man CAB team, headed bv Van R. 
O’Brien. Boeing said that the 707’s 
autopilot disconnected in the incident 
and lack of Mach trim and crew imit- 
tcntiicncss resulted in the near-sonic 
divc- 

Harold Hayden, Boeing structures 
engineer, wlio took part in the aircraft 
inspection at Gander, reported tliis 
damage: 

• Shear wrinkles in rear wing spar web. 

• Slight pennanent set in wings whicli 
lifts the tips about 2i in. and tw ists the 
leading edge downward about } deg. at 
the tips. 


• Partial failure of No. 3 engine attach 
bolts- 

• Damage to right-hand wing-body 

• AA'rinklcs in stabilizer skin. 

• Slight buckling in No, 2 nacelle skin 
and scieral floor beams just ahead of 
the juncture with aft wing spar where 
Ixiams begin to pick up wing loads. 

• Failure in compression of outboard 
aileron control roels which arc designed 
to cope with compressive loads of high 
speed aileron up-float. 

High Load Factor 
Havdon concluded that damage had 
not been caused b\’ traicl of the cen- 
ter of pressure iiutside limits but Iw 
the fiigli load factor with CP in the 
conect range. He cstim.ated the load 
factor at fisc for an altitude of 10.000 
ft. and speed of 450 kt. ITamage to 
the tail was probably caused by lieasy 
down loads when cresvs used extreme 
up-elcvator during the coriectisc ma- 

Hayden called the 21 in. pennanent 
set in the w-ing “minor damage." He 
said that 24ST aluminum used in the 
707 spars has a larger margin between 
yield strength and ultimate strength 
than most structural materials and that 
the airplane structure is just as safe to 
fly as it svas before the accident. 

In other testimony, Boeing aerody- 


namicist Joseph F. Sutter told imesti- 
gators tliat the airplane undergoes a 
trim clianre at Mach .84 or .85, during 
which it loses its normal longitudinal 
static stability and tends to nose down 
and accelerate. At about Mach .94 the 
airplane rccorers its static stability- Au- 
tomatre Mach trim was designed to 
oppose this tendency and iiiaiiitain 
longitudinal stability' during the hiatus. 

Boeing engineers were uncertain as 
to whether 707 operators had been ad- 
r ised to turn on the Mach trim before- 
takeoff or after. Since that time. Fed- 
eral Aiiatioii Agenci' has ruled tliat 
Maeli trim must Ix.- On at all times in 
flight. Installation of Mach trim is re- 
quired by Civil .Air Regulation Part 
,04B but it is not used by Air Force in 
its KC-155 jet tankers. 

Boeing sal's tlic- 707 can be operated 
safely- mtliout Mach trim but closer 
pilot attention is needed. Mach trim 
IS automatically shut off when the luito- 
pilot is operating because static longi- 
tudinal stability is giiarantced bi the 
autopilot. 

Ill its official statement. Boeing re- 
ported that tlie autopilot disconnected 
in the Atlantic incident and lack of 
Maeli trim combined w-ifli crew- inatten- 
tivcnc-ss resulted in tlie near-sonic disc. 
Boeing studies indicate that if the 707 
w-as trimmed for Mach .82 at the time 
of the accident, and a disturbance in- 



Second Dart Herald Aimed at Asian, Indian Markets 

Second Handlev Page Dart Herald turboprop feeder-liner transport is making several demonstration tours to India and Asia. The first Dart 
Herald prototype crashed and burner] Aug, 30, 1958, w'hilc cn route to the Fambotough air show (AW Oct. 20, p. 123), 
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FOR THE CONVAIR 


Jet-prop power turns the Convair into a profit-producing Jet 
Age aircraft . . . the Canadair/Convair 540 . , ■ with a long and 
profitable service life. You can have a jet-prop Canadair/ 
Convair 540 in one of two versions: 

VERSION A . . . Canadair, Ltd. ... a subsidiary of General 
Dynamics Corporation . . . offers you a new production line 
aircraft powered by Napier Engines. 

Or, VERSION B . . . Canadair will replace the piston engines of 
your present Convair 340/440 with Napier engines. 

Either way, the economy and performance are identical. 

And, the smooth new Napier Eland 3500 HP jet-prop engine: 
• holds first FAA certification for jet-prop conversion of Con- 
vairs • makes possible direct operating costs as low as 1.1c per 
seat mile • reduces climbing time to 20,000 ft. by 56% — and 
increases cruising speed as much as 64 mph • triples range with 
maximum payload • lowers break-even load factor as much as 
7 percentage points • and increases aircraft revenues through 
passenger enthusiasm for smooth, swift jet-prop air travel • For 
more complete technical data, write today to: Napier Engines, 
Inc., 909 Dupont Circle Building, Washington 6, D.C. 




Sud Caravelle Jet Transports Nears Completion 

Five Sud Avlstimi Caravelle jet transpoils near cuiiiplctioii at Sud's Tnuloiisc production plant in France, Photo sliows three Scandinavian 
Airlines System Caravelles. plus the second production Ait France aircraft in foreground. Both SAS and Ait France Mill begin Cara- 
vcllc service on Mav 15. Snd will deliver IT Caravelles this year and cxpoch to reach monthly produthon rate of font by 1960. 


creased the Mach number into the un- 
stable region, a back pressure of 55 lb. 
on the control column would he needed 
to maintain altitude and prevent accel- 
eration past Mach .9. laitking this 
force, the airplane would nose over and 
accelerate to Mach .95 at which point 
stability would reappear. 

Sutter said tlic tOt is laterally stable 
all the wav to Mach .95 but above 
about Mach .95 flow ov er much of the 
wing has separated and vx'ry little skid 
would be needed to make flow over one 
wing scp.irate earlier so the airplane 
would roll toward the wine where sep- 
aration is most eomplctc. lie said that 
with the aircraft trimmed for Mach .82 
and Mach trim turned oft, the aircraft 
would tend to go into a spiral or Dutch 
roll, pick up speed in a phugoid oscilla- 
tion and reach Mach .95 in about one 

A swept wing transport was Siiid less 
likelv to spiral than a straight wing de- 
sign because it favors a Dutcli toll mode 
which tevcises spiral tendency. Sutter 
estimated, on the basis of a damage an- 
alysis. that the Pan.Am 707 had accel- 
erated to somewhat bevond Mach .95. 
Maximum floor angle during the dive 
was estimated at between 10 and 15 
deg. 

Boeing tests run here after return of 
the aircraft found the Macli trim to 


function very close to design nominal 
values, engineers said. Mach warning 
bell was found to emit a buzz rather 
than the intended ring because of a 
loose center bolt. Tlie bell also indi- 
cates high Q (dynamic pressure) at 580 
kt. indicated air speed. 

.Autopilot disconnect warning light 
stopped functioning jjart way through 
the Seattle tests and tlic trouble was 
isolated in a relay. Boeing investigators 
found that the pitch trim potentiometer 
would not return to center when the 
autopilot was disengaged but discounted 
this as having anv bearing on the acci- 
dent. 'Iliev reported that small errors 
would make no diflctcnce and large 
errors would make the autopilot notice- 
ablv overactive before the accident, 

Boeing witnesses testified in regard 
to tire effectiveness and safety of the 
autopilot comparator used witli Bendix 
PB-20 autopilot to disconnect auto- 
matically if a discrepancy occurs be- 
tween commanded control position and 
the actual one. 'lliey Siiid that tlic com- 
piirator eliminates anv imdvcrtant ma- 
neuvering at the niomeiit of autopilot 
failure, which could be critical in a 
coupled a))proach and permits use of a 
wider range of control forces, j'hcy re- 
ported, however, that loss of the com- 
parator would not result in a loss of 
safety. Autopilot cannot be engaged 


with comparator turned on if inopera- 
tive because of a failure, but it can be 
engaged after a comparator failure if tlic 
comparator is turned off. 

Boeing engineer Paul Schumacher 
said he has seen no ev idence to indicate 
that tlic pa.sscnger oxvgcn system failed 
to optT.ite as it was intended to wlten 
pilot actuated tlie switch to eject jias- 
sengtt masks over their seats and only 
half actually popped out. lie said that 
mask ejection is powered by the differ- 
ential bebveen oxygen nvanifold pres- 
sure and cabin pressure. Since there 
was no indication of a loss of cabin pres- 
sure during the accident it would nol 
seem unusual for some of the masks to 
stay retracted. They are not intended 
to supply therapeutic oxygen, 

Boeing engineers cautioned investi- 
giitots about the reliability of data 
gatherd by a flight recorder which was 
installed in the left wheel well of the 
air|>lane. 'Hicv said that flight test 
experience has shown the recorder to 
be resonant in a frequency range of 
about 10-1 5 cps. 'niey said acceleration 
readings would be most heavily affected 
by this but also called s|3ced values on 
the record "unlikely or impossible." 

Recording is being analy zed by Lock- 
heed Air Scrvia’ at Ontario, Calif, and 
results will he reported in further depo- 
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TH-A-T 


NEVER, eea.k:s 


To achieve umbrclla-Iihc radar prorccdon Hughes engineers 
at FuUctcon, California, have developed systems which 
position radar beams in space by electronic rather than 
mechanical means. These unique three-dimensional radar 
systems are digitally programmed to insuntancously detect 
high-speed enemy aircraft, even at low aldiude. 

Odicr defense systems under development at Hughes in 
Fullerton arc Data Processors which monitor the movement 
of hundreds of aircraft, store the information and assign 
defense weapons; radars with beams capable of detecting 
and trachuig missiles; and new radar systems for installa- 
tion on surface and subsurface naval vessels. 



Newly iiutilntcJ pregrwns a/ Hughes have creauj iiniartSrffir 
ope^gsfjs engineers expcTiesiCtdai thefoHcwing asens: 
Semiconductors Development Engineering 

Field Engineering Systems Analysis 

MIcrowsve Engineering Industrial Systems 
Industrial Dynamics Circuit Design 

Communications Components Engineering 

Digital Computers Electron Tubes 

Wrin meessfidenee. to Mr. Tom Sieworl, 

Hastes CenetolO^s, Bldg. 6~A4, Cnlr'erCriy, Coli/omle. 


Ocher Hughes acdvirics arc delving into similarly ad- 
vanced areas of electronics. Engineers at Hughes Research 
& Development Laboratories arc probing into the cflccts of 
nuclear radiation on electronic equipment, studying ad- 
vanced microwave theory and applicadons, and examining 
communication on a spatial scale. Applyuig dtis advanced 
type of cteadvc engineering to commercial projects is the 
cask of engineers at the Hughes Products activity. 

The highly advanced and divcrsiBcd nature of Hughes 
projects offers creative ei^incers and physicists the oppor- 
cunitv to build a rewarding career in a progressive and 
expanduig environment. 



Rallibjllty of the advanced Hughes Elecrronic Armament systems 
can be iiuurcd only with the equally advanced rest equipment 


Creeringonew world with ELECTRONICS 


HUGHES 


HUGHES AIRCRAFT COMPANY 
Culver City, El Segundo, 

Tueson, Arleotu 
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INDIVIDUAL teclinical training of USAF personnel on the lupiter inlcmiediatc range missile is folloncd by integrated weapon system 
tmiiriitg at this site at Ariitv Ordnance Guided Missile School, Redstoirc ArsertaJ. Support vehicles ate spread around the missile in approxi* 
inatcly the pattern in which they would be deplovcd, but at shorter distances. Note H.lrame aitd .A.lraiite erector truck positioned bv 
second missile in backgrorurd. “Orange peel" shelter at base of missile protects personnel, equipment during maintenance and checkout. 


Speed Marks Jupiter Development 


Bv Evert Clark 

llriritsvillq, .Ala.— Jupiter intcrniediatc 
ninge hailistic iiti.ssilc vveapoit svstem 
was btouglrt into existence in le-ss tlurn 

Altbimgh tlic missile itself was 
ordered into development in tire fall of 
1955, work on the present ground sup- 
port equipment did not begin nfficuilW 
until Ian. 2. 195S. Troop training did 
not begin until mid-l'ebrnary of last 

This greatly telcseopcd schedule for 


proving the weapon, developing and 
prodiieiiig its ground support equipment 
and training tTie crews to use it vs-js met 
by an iinptessivc amount of hard vviitk 
and exttenieh close ciic)|)et.ition be- 
tween the Jupiter's developer— tlic .Ainiy 
—its user, the .Ait T’orcc. and the Jupiter 
contractors. 

Jupiter did not ahvavs enjoy such a 
history, When it.v development was 
ordered by the President late in 1955. 
no prrrv isimi was made for grnund 
support eqcripinent production or 
tire other pertinent and necessary ele- 


ments of a complete sveapon system. 

Ill November of 1956, tfic roles and 
missions issue was brought to a head 
b\ Defense Secretary Charles E. Wil- 
son's order limiting the .Annv to dc- 
pluvineiit of missiles with ranges no 
greater than 200 mi. 

'Ibis caused .Army Ballistic Missile 
\geiicv to be limited to development of 
proving gtoimd equipment and some 
planning for supirorting equipment, hut 
,\nM.\ bad iicitliCT aufhotity nor funds 
to develop field equipment. 

,\iiother vt-.ir of uncertainty followed 



TSCHNICIANsniierviscsemplacemcnt of Jupiter IRBM at the training site used by personnel of the Sfi'tth Strategic Missde Squadron, 
first to be trained on the .Aniiv-devclopcd missile. 
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while Defense Department evaluated 
design concepts and test firing resuitv 
of tfic Jupiter and its .Air T'orce coimtcr- 
]>art intermediate range ballistic missile, 
the Thor, with an eye toward climinal- 
ing one of them. 

riiiiilK. in the fall of 195". the de- 
cision was made that both wcapiinv 
would be produced and that US.\T 
would dcpiov both in Europe bv the 
end of calendar 1958, Tlior had almost 
,in 18-nionlh Iicad start as a weapon 

Dcvclopinent of supporting eqiii])- 
ment for Jupiter was ordered immedi- 
ately, but the diaetive was not clear- 
cut. and the result was that work begun 
in several directions. 

In mid-October of 1957. .Armv as- 
signed Col. 'Thurston Paul, now depiitv 
commander of .\rmy Ballistic Missile 
Agency, to expedite the ground .sup 


port equipment [ob. Shortly lliercafter, 
US.AI' nainc'd Col. William C. Erlcit- 
biiseh to head the first Jupiter unit- 
thc S6-lth Sttatcgic Missile Squadron 
■ mBMl- 

-Atmy first reviesved the Thor equip- 
ment to see if it was coin]>atible with 
the Jupiter. 'Die hope was that one 
jsrocureinent and logistic effort could 
scTse both missiles. 

But the dilTetenees were manv. The 
missiles base different weights, diatne- 
tcTs, guidance and control sv sterns, nose 
cone heat protection programs and 
other dissimilatities. 

Thor is stored in a lioriront.il posi- 
lioit and kept under a hori/.tmtiil shelter 
that slides back on rails. Its eteetor is 
hinged to a eoncrete block that also 
-erves as a launching p.id. 

Jupiter is kept in a verticil position 
.md is fnelcel that wav. It sits on a 


simple i.iuitdiing table tlrat also must 
ire used to position it to tire pro|)er 
.laimutir, 'iltor uses a skid-mounted 
liquid iiNV|en tank: Jupiter Irad planned 
to use tlrrcc trailers. I'lie Tlior svstem 
used pressurization to feed propellants, 
wirile Jupiter used pumps. 

At tire end of OctolJer, 1957. -Armv 
Ballistic Missile .Agenev tiegan trying to 
modify the design of the I'liot equip- 
ment to fit Jupiter. By mid-Decembet. 
.Army li.id decided tliis couldn't be 
done if the time schedule vv-.is to be 
met due to lack of US.AE contractors' 
production ca|>acity. and both parties 
agreed that -Army-designed equipment 
quite similar to the Rexhtone system 
would have to Ire used. 

On J.m. 2, 1958. Army Ballistic Mis- 
-ile .Agency finally got a firm directive, 
eniled its divided design efforts and 
]x.'gin developing an integrated support 



center of gravity passes the point where the inissile is hinged to the launcher, ll-fraiiie and 
in sections which two men can carry. .At right, Inpitcr is emplaced on mnhilc lannclicr. 
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Test ol Sohr Titan gas turbine engme (n one-man hclicouUr. 


Newest Solar gas turbine 
ideal for wide range of applications 


UeHTWElGHI, DEPENOABIC power is the 
keynote of this latest addition to Solar's 
growing family of gas turbine engines. 
Only 21 inches long and less than 13 
inches in diameter, the 32 lb. 70 hp 
turbine is one of the simplest fuel- 
burning engines ever made. Originally 
developed for one-man helicopters, the 
comp.acl power plant is neating the 
end of a comprehensive test program. 
Instant starting, a high power to weight 
ratio and reliability make it an ideal 


power source for airborne auxiliary 
power units, portable generators, mis- 
sile ground support and other impor- 

Today, proven-in-service Solar gas 
turbines— ranging from 50 to 1100 bp- 
are creating new standards of perform- 
ance and reliability. They are easy to 
maintain, start instantly after long 
periods of inactivity, are only a fraction 
of the size and weight of conventional 
engines of similar hp, and can bum 


a wide variety of fuels-including gaso- 
line, kerosene, diesel fuel, jet fuels and 
natural or manufactured gos. Investi- 
gate the Solar family of gas turbines for 
your power needs- Write to Dept. 
E-553, Solar Aircraft Company, San 
Diego 12, California. 


SOLAR^...,. 


ENGINEERS WANTED; Challenging projects, unlimited opportunities with Solar, Write today! 


Missile Subcontracts 

\miv 

Trdnanec Missile Command 


breakdown on Redstone and 



Corp., th 

prime, from the isetiod Oct. 

1. 1956. thioiigh Scpl. I, 1958: 

T'okil 

uihrs spent in subcontracting 

to 2.-I09 


80?f wci 


51-14,636,092. Of this. 5117.018,268 or 


! to large business and 527,. 


r 19% to small business. Of 

the 5117 

million credited to large busi- 

ness, ho 

•ever, 5101,185, 689 went to 

the four 

major subcuiitractors-Ford lu- 

struiiieiit 

division of Sperrv-Riind Corp. 


ice and control; Rockctdvnc 

Division 

of North American AviaHon. 

Inc., foe 

ropulsion; Rcsnolds Metal Co. 

for ballis 

ic shells; and Haves Aircraft 

Corp, fo 



much of it was in turn sub- 

erwirmr-rr 

to other coinpjuies. No 

btnkdow 

n is available on hn«' umch 

of this went to small business. Kvclud. 

ing the $101 inilGon that went to these 


ractois, small business direellv 

received 

527.617,823 of the temaining 

543 niilh 

n, or 64%. 


svstem. It had the admntages of the 
jlre-ady-dercloped Redstone system and 
its precautionary earlier planning for 
Jupiter to draw on, but it had the dis- 
admntage of haiing only 12 months 
left in its time sclicdulc. 

Tactical planning conferences and 
training conferences followed quicklv, 
and in Februari- of 1958 the S6-ttli 
went into training at the Army Ord- 
nance Guided Missile School lierc. In 
Match the Ait force's "Juplo,” or Jupi- 
ter Liaison Office, was set up at Army 
Ballistic Missile .^genev headquarters 
here to represent USAF's Air Materiel 
Command. Strategic Air Command .md 
,\ir Training Command. 

Tactical Operation 

Last August tlic first tactical Jupiter 
missile was turned oset to USAF and 
last Oct. 1 5 US.AF personnel demon- 
strated tlic tactical oijcration of the first 
missile system, ccimliining the Design 
Engineering Inspection and the Con- 
tractnr Teclinical Compliance Inspec- 
tion. Although some elements of Col, 
F.rlenbuscli's S6-lth finislicd training 
late in February, the squadron was 
ready la.st December to licgin phased 
deployment abroad, meeting its time 
schedule. 

Tlic fact tliat negotiations witli Italy 
and other North Atlantic Treaty Or- 
ganization nations had not been com- 
pleted b)' tlicn apparently did not alter 
tire training and support deadlines. 

A second Jupiter squadron, the S56th, 
was actii-atcd fast July and began train- 



...TME TRJLV 
REUSABLE FITTING 
FOR FLUOROFLES^T HOSE 



Triple-locked 

Positively 

leakproof 



Tightened . . . spring actien of coned disk 
locks threads in compression, 

Mole threads are securely wedged 
ogeinsi flanks of female thread. 



^ Radial displacement of coned disk 
*' presses rim against socket well, 


Superior design gives this reusable fitting 
the same iron-clad safety and reliability as 
the service-proved Resistoflex factory- 
swaged fitting, Unique coned disk lockring 
provides triple lock when nipple is tightened 
. . . fitting cannot leak, cannot blow-off. 

Seal-Lock fittings are specially designed 
for fluorocarbon hose. Their reliability is 
assured by the company with the greatest 
experience in fluorocarbon hose production. 
They’re CAA approved. Send for bulletin 
giving full data. Dept. 240 Resistoflex 
Corporation, Roseland, N. J. 




i s±o-p| ex 


COFRPORA1-|Or 

Roseland, N«III Jersey • Western Ptint; Burbank, Calll. • Southwet 
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Propulsion through the ages... 


astounding proposal : not a matched set of flying saucers, but 
the 1843 design of a combination airplane-helicopter by George 
Cayley. After vertical taltc-off, the four main rotors would 
adjust to flat pilch, thus making them wing-like appendages for 
level flight, propulsion provided by two pusher props mounted 
aft. A bird-beaked fuselage compounded the whimsey, 
A historical fact, however, is that the brilliant yorkshireman 
made the first successful heavier-than-air craft ~ the small kiti> 


glider shown above In the hands of an admirer, A later historical 
fact is that Rotol people designed, developed and produced Iho 
propellers for the first turbo-prop aircraft to fly (1945) and since 
then have supplied turbo-props to over 100 airline and aircraft 
operators throughout the world who attest to Rotol reliability. 
Rotol props are standard equipment on the Vickers Viscount, 
Fairchild F-27, Grumman Gulfstrcam and Faircy Rotodyne. 



ROjOL 

The world's most experienced niaiiu/acturers of turbo- 

propellers — over 6,000,0(10 hours of flying tl 

Rutol Incorporated after-sales service throughout the Lin 
Slates provides immediate spare parts delivery, techn 
service on propeller operations and applications. 


Ratal products and after-sales s, 
Jefferson Doris Highway, Arling 


sldent, Rotol Incorporated, 
<Tis 4-6290 


ing just after Cliristnias. Its training 
time will be considerably shorter than 
tliat of the S64tli because complete 
Jupiter sjstcms will be avjilable 
tliroueliout the period and because tlie 
evde has been telescoped throiigli fcctl- 
backs tliat tlic S64tb was able to make 
to the school. 

Tlic 866th Strategic Missile Squad- 
ron (IRBM) has an operations and a 
maintenance officer here notv, observ- 
ing the other units and preparing for 
activation of their squadron sometime 
this snitimer. 

Ill addition, Delacliment One of 
Strategic .Air Command's "n-ttli Stra- 
tegic Missile Wing (ICBMl is based 
here to help provide continuih’ in the 
training mission and the basing of the 
US-AF troops. 

A Jupiter squadron consists of 15 
missiles and about 500 men. Missiles 
arc deployed three to a site at five sites 
scattered around a Rcceising-Inspcc- 

tnOfl^m":."’'' ^ 

A launch crew consi.sts of one officer 
and two airmen «ho control the tlirec 
missiles at any one site. Tlins 15 men 
could Iniincl] 15 missiles. Tlic three- 
man launch team operates from a 
Lumch Control Trailer located far 
cnoufli aw-Jv from the missiles to be 
safe from a propellant explosion. 

TIictc is virtually no possibililt of im 
c.splosion of tlic nncicat warhead, which 
is not amicd until a long sequence of 
steps, including flight, h.ue been per- 
formed. 

Squadron Organ izof ion 

Tlic squadron is organized into oper- 
iitioiis. nialeriel and maintenance sec- 
tions and. includes about fiie logi.stics 
specialists. Tlic n|)er.itions section is 
broken down into fisc "flights” or 
groups of l.umcliing crews. In the ease 
of the S64th. thev arc designated 

[•lie1it.s A through I‘. 

finch flight consists of fise officers 
and 10 airmen. Since only 15 men arc 
rc<|iurcd to launch the 15 missiles, this 
total of 75 men means that each missile 

tliat crews ate asailablc for three shifts 
a day on a 24-hr. day, with a spate 
crew to bike care of weekends and an- 
other to hike care of men on leavc. 

S-AC’s goal is a 15-min. reaction time 
alert to firing. 

.About 80^ of the 500 men in a 
squardroii are technicians and tlic re- 
mainder arc in eomiminications, suppli', 
security and other functions. Tlie ratio 
of four to one holds for both ainnen 
and officers. 

A Jupiter emplacement requires about 
20 I'eliiclcs and a "banana peel’’ folding 
shelter around the base o( the missile. 
Transpotfcrs and erectors can serve 
more titan one missile, and a Lauiicli 



•'We had five fast moving bogeys in radar contact and had 
started the defense process. Then . . , power failed. In five sec- 
onds we were back in business, but our scopes showed only 
four targets. We passed on the information. Defense got all 
four . . . but the fifth got through . . 

Don't risk this possibility. Con Diesel can supply standby power 
units which, in the event of power failure, will restore FULL 
VOLTAGE in 1.5 MILLISECONDS. In this hypothetical situation, 
the scopes wouldn't even have flickered, let alone gone out 
completely. 

We call this unit Model UPS ... Uninterrupted Power Supply. 
Diesel-engine driven models are available in sizes from 10 tb 
200 kilowatts. Automatic controls start the engine only when 
it's needed: operating costs are negligible. 

A phone call, wire or letter will arrange a demonstration at 
our plant. 


CONSOLIDATED DIESEL 
ELECTRIC CORPORATION 
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Progress in Space Technology 

How General Electric delivered first 
U.S. operational re-entry vehicle 


General Electric Missile and Space Vehicle 
Department helped USAF Ballistic Missile 
Division solve re-entry problem . . . speed 
Thor operotional readiness, 

CAPABIIITIES DEVUOPEO RAPIDLY -Early in 
1955, General Electric's Missile and Space 
Vehicle Department began research and de- 
velopment work on the vitally important 
re-entry phase of the USAF ballistic missile 
program. A skilled core of G-E scientists witii 
hypersonic and missile technology experience 
were pulled together from all parts of the 
Company. Special research tools were devel- 
oped and put into use at MSVD’s new Aero- 
sciences Laboratory. Advanced shock tunnels 
reproduced high Mach air flows — 10,000 to 
25,000° F plasma jets simulated extreme re- 
entry heats. With such new tools, G.E. gained 
vital knowledge of the re-entry environment, 

PLIGHT TEST PROVED DESIGN MSVD engi- 
neers were convinced that the heat-sink type 
re-entry vehicle offered the best approach to 
providing the Air Force with an operalional 
weapon at the earliest possible dale. Later, 
flight tests proved the soundness of the Gen- 
eral Electric approach. On schedule, only 30 
months after research and development be- 
gan, the Air Force launched the free world's 
first operational re-entry vehicle on Thor. 

Missile and Space Vehicle Department 
engineers were also able to make important 
advances on other fronts associated with Che 


re-entry challenge. Complex re-entry vehicle 
ground support equipment was developed; 
rocket-sled tests aided in solving fuzing prob- 
lems. It was also necessary to build one of 
the country's most advanced data processing 
and computation centers to keep pace with 
the need for rapid processing of Air Force 
re-entry data. 

PRODUCTION ON SCHEDULE To prepare for 
Thor missile re-entry vehicle production. Gen- 
eral Electric acquired and developed special 
manufacturing facilities and techniques. Proof 
of the smooth, rapid transition from research 
and development to production is the fact 
that Thor re-entry vehicles have passed all 
operational qualification tests and are being 
delivered on schedule to the Air Force for 
air lift to key overseas bases. 

ADVANCED NOSE CONE DEVELOPMENT— 
Meanwhile, development continues on more 
advanced re-entry vehicles- Last year, one 
such G-E re-entry vehicle, the Thor-Able, 
successfully re-entered at an ICBM range of 
over 5500 nautical miles. With more than 
four years of success as an associate contractor 
on the Atlas, Thor and other programs. Gen- 
eral Electric is the leader in re-entry vehicle 
development and production experience. This 
proven competence will continue to grow as 
MSVD applies its re-entry experience to the 
expanding list of new missile and space proj- 
ects. Missile and Space Vehicle Department 
of the Defense Electronics Division. h,.jo 



A GENERAL ELECTRIC RE-ENTRY VEHICLE 
first SAC operational lest flight exercise fr 





RE-ENTRY VEHICLES ARE ASSEMBLED ol MSVD facilities in 
Buriington, VI., for both THOR and ATLAS ballistic missiles. 
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STEPS IN THE RACE TO OUTER SPACE 

Cosmic Butterfly 


spreading its wings to aOsorb the eternal 
fiowofsolarenergyistheCosrricBjtterfly, 
a space vehicle of a type first conceived by 
Or- Ernst Stuhlinger Of Redstone Arsenal. 

Each of the fifty-foot parabolic mirrors 
in the wings concentrates the Sun's rays 

developed, which drives a 200-kw turbo- 
generator in the base. Cooled by frigid 
outer space in heat diffusers, the steam 
reverts to water and is pumped back to 
the boiler to be used over and over again. 

The current thus generated drives the 
main propulsion unit, an ion rocket in 
which powerful electric fields accelerate 
charged particles, shooting them from 
the rear of the rocket exactly as the elec- 
02 


tron gun in your TV set bombards the 
screen. Sunlight, then, is the power 
source, whereas cesium is the propellent. 

While the recoil thrust Is relatively small, 
the weightless vehicle Is opereting in a 
vacuum and the push is enough to enable 
the Butterfly to reach interplanetary 
speeds. Unlike conventional rockets, the 
Butterfly is under power the entire trip. 
Half way to its destination it turns around, 
and the Ion thrust is used to slow the 
craft down to arrival speeds. 

Since Its thrust is entirely inadequate 
to cope with the gravity of major planets, 
the Cosmic Butterfly never lands. It is 


assembled in space and shuttles between 
artificial satellites. 

The Cosmic Butterfly could carry ten 
passengers and 50 tons of cargo from 
an Earth satellite to a comparable one 
orbiting around Mars in about one year 
of continuous travel. 

Inertial navigation systems will play an 
Increasing role in the exploration of outer 
space. AftntA. now providing such 
systems for the Air Force ATLAS and 
TITAN ICBM's. will be in the vanguard 
of the race to outer space, aama . , , 
Garden City, New York. A Division of 
American Bosch Arma Corporation. 


noscM akm/j con^on/mor- 


Cimtiol Irailc-t >cr>es Hutt iiibsikti. 
but otiicr vehicles must be cniplaccd 
with cacli missile. 

luiuncli crews cm inspect .iiul ascer- 
luin readiness of their equipment but 
more comples work requires mobile 
iiiiimtenance aews. One maintenance 
crew is stationed at each launching po- 
sition on. a normal daylight sliift, and 
two aews arc atailable to be disp-atchtd 
from tlie Receiting-Inspection-Slainte- 
nance area gtavet-ard and swing shifts 
tor emergencies. 

Mobile maintenance cams and the 
rectcling crews, kept, at the Rccchiiie- 
liispection-Maintenance area for yearly 
incrliaul of the missiles, can be iiiter- 

W'itli a miniimim of training, main- 
tenance men could be shifted to 
l.iunch crews. US,\l'' plans as much 
rotation of men to other jobs when 
possible. M ith some training, mosth .is 
crews rather than as indisiduals. Jupi- 
let squadrons could also be trained for 
Thor operations. However, except in 
the propulsion area, niaintenanct per- 
sonnel noiild requite cxtensisc special- 
ised rctr.iining. 

Training Cycle 

I lie bfidth’s training cvclc was broken 
into four main pliases. Since thc.\miy's 
-lOth I'ield .\rtillcrs Group was almost 
tliroiigh nitli its Redstone training, and 
since Jupiter s; stems were not then 
.nailable. Col. ilrlenhiiscITs men went 
into indisidual-skill tniining on the 
200-mi. range Redstone on lob. 1 5. 
1958, 

Next came crew training on tlie Red- 
stone, svliich is .similar in components 
,ind almost identical as far as the user- 
all sutcni goes. 'Hiis was followed In 
indisidiial training on the Jupiter and 
finally b\ Jupiter crew training at the 
Integrated \Ve.ipon Sy.stem IVainiiig 
site, a large clotred field on the Red- 
stone .\rseiuil grounds presiding a com- 
plete emplacement of a Jupiter system, 
T raining staff at the Integrated Weapon 
.System Training site consists primarily 
of engineers from Chrssler Corp- prime 
contractor for tlie Jupiter. 

WTien the .SfiTtJi is deploscd oser- 
.seas. it nil! go as a technical training 
squadron anJ not as a strategic mis- 
sile squadron. TTocips of the Nortli ,\t- 
lantic TTc-ats Organization countrs or 
countries that accept the Jupiter will 
send technicians to Redstone for indi- 
sidual training and then return them to 
Col. Mrlenbusch's squadron for crew 
training. K small field detachment from 
\ir Training Command has trained 
uitli the 864th and will remain with 
it through N'.^TO training. 

Control of nuclear uarlieads will re- 
main with U.S. troops. The squadron 
will take with it about 40 contractor 
field engineers. The group would be 
leduced in one jear to about one-tliitd 


that miinlx:r. Ciirssler would decide 
the proportion of Chrysler fiorsonncl 
to those of Rockctdync Disision of 
North .'Viiierit-an Asiation, Inc., the en- 

f ine manufacturer. I'otd Instrument 
Diiision of bperty-Rand Corp.. the 
guidance mamir.ictnrei, and so on. 

T he >864tirs situation differed from 
T iior training in t\so important ways; 
• Jupiter training is conducted by mili- 
tary tceliniral scJiooJs, while that of 
Thor is conducted primarili bs con- 
tra ctois. 

• Since no NATO country had agreed 
to take the Jupiter, a complete US.AF 
squadron iiad to be organized and 
trained. On Thor, a cadre of USAF 
))crsonncl was trained and then went 
iimne'diatels into the task of training 
the British troops "ho arc dcplosing 
the Thor. 

About 95% of the sqiudton's train- 
ing lias taken place at Redstone, but 
some personnel have had additional 
training at the Army Fiigiiieers' 20-ton 
liquid oxygen generating plant at I^t. 
BeKoir. V'a.. and US,\I'"s 100-ton plant 
at \'andenbutg AI'B, Calif. Checkout 
.nul assembly of svatheads has been 
taught at l.owry -M'B. Colo, by US.AF 
personnel who were trained bv .Amu 
at I’ieatiniiy .Arsenal. Some of those 
with warhead training moic in and 
train with squadron crews and others 
will meet them oscrscas. 

Jupiter firings base been witnessed 
by 90% of tlie officers and mam- of 
the airmen of the S64tli at the .Air 
I'orec Missile Test Center’s lainicliing 
complex at Cape Canaieral. Fla, There 


is a program, still several months away, 
that calls for .squadrons to fire jupiters 
from Cape Canaveral under operational 
conditions, and there is equipment in 
the Jupiter program for this. 

Once the squadron is overseas, a few 
men at a time would be rotated home 
to Cape Canaveral for firings. Some Air 
Research and Development Command 
personnel hav e gone through the school. 
I liev would teniaiii at Cape Canaveral 
to maintain continuitv, ttcciiing and 
checking out the missiles and tiiniing 
tlieni over to operational launching 

Proficiency Maintained 

Before the 864th was ordered to de- 
plov, it gained a feav bonuses .ind main- 
tained its proficiciicv bv witnessing 
firings, taking part in small groups in 
research and development firings with 
Arnn Ballistic Missile Agency's lauiieh 
crews at Cape Canaveral, and assisting 
in checking out and packaging of Jiipi 
ter sy stems for overseas slii|)mont. 

The 864tii tan sup|)ly, administer 
and maintain the weapon system and 
itself, Init it will need a support squad- 
ron for feeding, transportation, mainte- 
nance of vehicles, etc. It will follow 
the Strategic .Air Command bomb wing 
concept of always being attached to .i 

The deployment concept also follow. 
IIS.AI' |)olicy of allowing families to 
travel with the squadron if possible, 
especially where tours mav run to sev- 
eral years. It is not the intent of the 
United States to 0 )>enitc intermediate 
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WIRE HARNESS tO' the nAvjEation system ot Cenyair's B-58 

meet EPElneers ot the Sperry Gyroscope Company, which 
developed and it producing the S-SS homli-navlgahoit ays 

a soldeiing iron or solder pot. 


Wire and cable insulated with "TEFLON" TFE resins 
withstand continuous high ambients in the toughest services 


With Teflon TFE-fluorocarbon resins, )Ou obtain a built- 
in safety factor. No other \t ire and cable insulation offers 
vou so great a latitude in overcoming temperature problems 
and accidental overloads. Wire and cable insulated with 
these resins are rated for continuous service at 260’C. Yet 
recent tests have shown that in some cases the useful wire 
insulation life of TFE resins is greater than 1. 000 hours at 
350'C. (662-F.) and 100 hours at 400'C. I752T.I. The 
heat-aging data below shows that even after 6 months at 
300X. (572°F.) the escelleni electrical properties of TFE 
resins arc unchanged, and considerable mechanical tough- 
ness is retained, 

EFFECT OF 

Results of oven agin 

ELECTRICAL 


So if reliability is your prime requirement— in assembly, 
production, storage or service — specify wire and cable in- 
sulated with Teflon TFE resins. Often, ihis is the least 
costly way to achieve a design objective. See your local 
supplier of this wire and cable for an engineering approach 
to your wiring reliability problems, 

You'll find him listed in the Yellow Pages under "Plastics 
—Du Pom". Or. for detailed technical data on these resins, 
write; to E. !. du Pont de Nemours & Co. (Inc.), Poly- 
chemicals Dept., Rm, T-7413 Du Pom Building, Wilming- 
ton 98. Delaware. In Canada: Du Pom of Canada Limited; 
P.O. Box 660, Montreal, Quebec. 

HEAT AGING 
I at 300°C, (572°F,)* 

MECHANICAL 



TEFLON’ 




TRE-RLUOROCARBON 




. . rmOUGH CHEMISTEF 




L.iI)or.itorj's work cm Redstone. Most 
of tlic USAF inputs were liuman engi- 
neering rcqiiirtnieitfs for tlic simplest 
possible go no-go pre.scntutimi os in- 
formaticm in the checkout and count- 
dimn sequence. Tlie resulting svslein 
is siinilar to lliur but quite di^etenl 
from Redstone in the degree of auto- 
mation. 


US.\)' dculoped clieck lists that had 
built-in cinetgenev procedures nhete 
tltc rapid missile sequence of ctciits 
leaves no time for decision-making. 

Hie system includes an Klcctroiiic 
Equipment 'I’tailcr that «ill give the 
status of the checkout or counIdown 

E rocediitc at any time, and a F'ault Iso- 
itioii 'I'railer that can be linked be- 
tsscen the ground equipment and the 
missile to pinpoint trouble’s. 'Ihis 
trailet also can simulate the missile's 
functions, so that it cm setse as a 
ttainhig simulator as well as a troublc- 

Mglfuncfions 

W ith this arrangement, malfunctions 
can be fed into the system by the com- 
mander for crests to find. Ihe svstem 
c.m be sequenced to run through tlic 
entire Jupiter procedure from the first 
eheckont step thrmigh simulated 
flight and impact on hitget. 

Bulk of the research and dc'chip- 
uient work and prototype manufactur- 
ing on support equipment was done for 
,\nny Ballistic Nlissilc Agency and 
US.^I" by Chrysler Coro, and liases 
,\itcraft Corp. of Binningliain, ,\la. and 
the majot snbsyslein cxmtractors. Chrys- 
ler and Hayes arc doing most of flic 
production manufacturing and assein- 
bh. ssith Chnsicr, which has systems 
coinpatibililt tespcmsibilitv, gradually 
bringing more of the tvork into its own 
liouse. Ilaycs continues to do a large 


Rocket Teehitology 

I'hosc familiar with jet engines liad 
hltle trouble shifting to rocket uropul- 
^irJn technology- .About the only nesv 
arc-ds that missiles presented were lic|uid 
oxygen generation and propellant han- 
dling. Rtccising- Inspection -Mainlc- 
ii.inec ureas for a Jnpitcr squadron will 
Iiousc a 25-ton liquid oxygen and nitro- 
gen generation plant. I'lncks nill be 
'cnt out to missile site’s several times 
I week to top off tanks. 

Jupiter as a weapon syslein non in- 
.orporates mote tactical nmbilily lh.nl 
USAF is likely to use. Sites could be 
vacated or relocated mure quickly than 
with Thor at no loss to the fast re-.ic- 


ROCKET research sled for use at Nasal Ordnance Test Station, China Lake, Calif,, is one of 
mam' items of Jiipilct test and sii|i|)ort equipment d€velD|)cd and ptoduecd by Hayes .Air- 
craft Corp. Chrysler Coip. and Hayes were bso principal ground support suppliers. 


range ballistic missile units on foreign 
soil for any longer than is necessary to 
train a N.ATO country's troops and 
eventually be replaced by them. 

Jupiter depJosvncnt precludes the use 
of any .site for farming or cattle raising. 
Sites must be completely secure, like 
anv otlier Strategic .Air Command em- 
placement. Where ltoo|js arc not able 
to lire at a base, thes svill lire in nearby 

Strategic .kit Command found little 
trouble 111 reeruiting personnel for mis- 
sile squadrons, .ks an c.xample, Col. 
Ktlenbuscli cited an air cre’wman sslio 
gave up flight pas and his spot promo- 
tiim to get into the 'iO-ttli. Comait 
B-3fi radio ci|>trJtors. nho found tliem- 
seh'cs too long aniiv from electronics 
theory, had some trouble ssith the 
Guided Missile Schoors requirements, 
but on their u« n initiufise they studied 
at night and caught up nitli the tc- 
s|uireinents. Col. Krlenbnsch said. 

-kniiainent and electronics crc«-s 
fioin Strategic .Air Command, familiar 
with bombing and nmig.ition syste-nis, 
proved to base good aptitude for mis- 
sile nork and had scry little trouble: 
vliifting over. 


tion time. One third of the squadron 
car. remain in place ivith a theoretical 
countdosvn time of 15 min., another 
third can remain in place and one hour 
asvas from launch, nliile’ what the .Anns 
culls "the circus" of scbiclcs for the last 
third is on the toad. 

Engine Alignment 

I hor’s hydraulic ram and slieltet. al- 
though mote costly anti permanent 
than the jupitet emplacement, has the 
advantage that it can be used for some 
larger-eaielon maintenance, sucli as 
engine alignment, that must be done 
at Jupiter's Receising-Inspection-Maiii- 

.kltiiough both missile ssstcins are 
strategicalls mobile, both nimld ic- 
quite a cimsiclerahJe amount of airlift 
for am rapid strategic deployment. 

Dcsclopment of Jupiter's giouiul- 
Ixised gear generally followed the pat- 
tern of the .Army Balli.stic Missile 
Agency’s Support System Equipment 
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THE FIRST 21"ST0RACE TUBE 

High light output! Controlled Persistence! Full gray scale! 


The Hughes 21" tonotron" tube offers you a new level of 
sophistication in displays for: Air traffic control. Combat 
situation plotting, Radars, Large-scale read-out. Medical 
diagnosis. Industrial television, and Slow-scan displays. 

This new tonotron tube provides high light output, in- 
tegration abilities, full gray scale, controllable persistence, 
and a very large display area — all in one envelope! 

Hughes also announces a 21" character-writing TYPO- 
TRON* storage tube, which gives you the added capability 


of high-speed digital character display. The 21" typotron 
tube is ideally suited for any of your digital read-out re- 
quirements. In addition, this unique typotron tube offers 
you either character read-out or spot writing modes — or a 
combination of both capabilities. 

Both the 21" tonotron Tube and the 21" typotron lube 
are now available for delivery. For additional information 
please write: Hughes Products. Electron Tubes. Interna- 
tional Airport Station, Los Angeles 45, California. 




oortd ivith ELECTROlilCS 

\ HUGHES PRODUCTS 


amount of tire work, having reached a 
|)cak and Icsclcd off last November. 

All trailers are government-furnished 
equipment, supplied through Ord- 
nance Tank Automotive Command, 
with Bowen-McLiiughlin manufacturing 
most of the larger ones and Lvnn Coach 
and Truck Co. the smaller ones. Other 
contractors include Willys Motors, 
Inc, and Curtiss-W'right Corp. Trailers 
come to Chrysler or Hayes with modifi- 
cations including heaters, air condition- 
ing. electrical fittings, etc. Kniehanf 
Trailer Co. provided all the missile 
transporters. 

An example of how the systems’ con. 
trading works is the Electrical Equip- 
ment Trailer, the most difficult, 

expenshe and critical of the gronp. 
Research and deselopment was gen- 
erated by .Army Ballistic Missile Agency 
and Hayes. .Most of the earlv work 
was done by Hayes, with the' trailer 
built by Lynn Coach and components 
being supjslied by North American 
As'iation, Picatinny Arsenal. Notden- 
Ketay Dhision of United Aircraft Corp., 
Ford Instrument Division, etc. Chrvs- 
Icr now is going in-house on this piece 
of equipment. 

Component Suppliers 

Chrysler supplies the bulk of the 
testing and servicing equipment for 
the Recciving-Inspection-Maintcnancc 
area. Picatinny Arsenal supplies most of 
the testing and handling equipment for 
the warhead. Vertical tail shelter is sup- 
plied through the Corps of Engineers bv 
Barnes & Reinecke. Inc, 

The 6.000-gal. fuel semi-trailer is 
supplied by General Steel Tank and the 
-1.000-gal. liquid oxygen semi-trailer and 
liquid oxygen-nitrogen generating plant 
are supplied by Air Products. 

Linde Co. Division of Union Carbide 
Corp. supplies the nitrogen service 
trailer. Cliryslcr and Haves supplv most 
of the access platfomis. ladders, cable 
mast assemblies, liquid oxvgen replen- 
ishing arm assemblies, etc. 

Watertown Arsenal supplies the 
launcher to Chrysler for outfitting. 

Communications equipment is pro- 
cured by Chrysler from North Electric 
Co. and is allocated to vehicle sup- 
pliers. This is done to maintain an or- 
derly flow. 

Army Ballistic Missile Agency per- 
sonnel were forced to considerafily ac- 
celerate the usual documentation, pro- 
duction and supply function because of 
the unusually short time from research 
and dcvclopiiicnt to volume production 
of ground support equipment. 

This ranged from preparing detailed 
agreements on which senice and which 
bases in Europe would supply each small 
item and freezing items in depots there, 
to deciding whether a missile would be 
flown by USAF from one European 


location to aiiotlicr or moved by the 
Army by train. 

By September and October of last 
year there was no doubt that the Dec, 
31 deadline would be met. Both serv- 
ices credit the success of the entire 
operation to a very high degree of co- 
operation, and both Air Force and 
Army men at the working levels in the 
fupiter program speak of this coopera- 
tion with a good deal of pride. None 
of the bitterness generated during the 
discussions at higher levels of roles and 
missions and relative values of weapon 
systems is evident now in the develop- 
ing agency or the using squadrons. 


WADC to Research 
High Heat Compound 

St. Louis, Mo.— Wright Air Develop- 
ment Center has contracted with Mon- 
santo Chemical Co. fora research quan- 
tity of a polypheny! ether for testing 
as a high temperature functional fluid. 

TTic polvplienyl ether was developed 
for US.AF for possible use as thermally 
stable lubricants, hvdraulic fluids and 
greases. Monsanto lias concentrated on 
the poiyphcnyl ether compounds for 
service over a temperature spectrum of 
up to 800F (AW Sept. 29, p. S7). 



THIS IS ENGINE E7592 


Airwork never scrambles engine 
parts on a mass production basis. 
When this engine was tom down 
for overhaul — the parts went on 
this cart. The cart kept all re-usable 
parts together as they went through 
Cleaning, Inspection and Rework. 
Now, new parts have been issued. 
ITie cart is ready to start through 
Assembly. 

These carts preserve your invest- 
ment. If a vital part has a potential 
10,000 hour life — and you have 


used it for 1,000 hours — that's the 
one that goes back on your engine. 
Under the usual shop system, you 
could end up with a 9,000 hour 
part . . . and a big bill next time. 

Mating parts that have "worn in” 
are re-mated. And . . . you get indi- 
vidual treatment of the operating 
problem shown by the internal con- 
dition of your engine at overhaul. 

Only Airwork offers this indi- 
vidualized overhaul method . . . the 
best you can get anywhere. 



I Millville, New Jersey 


BRANCHES IN, 
WASHINGTON 

NEWARK • MIAMI . ATUNTA 
CLEVELANP 
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Water-bndittg tests of a svDoden niockup of a man-in-spacc capsule concept are conducted 
at Langley Rcseatdi Ccotcr. Itistiunientcd capsule will cart) a parachute and suivival gear. 


This Project Metcuiy capsule model is the actual model used in the first escape system tests 
at the Pilotless Aircraft Research Station, Wallops Isbnd, Va. (AW Mac. 30, p. 27). 


Sniall.sca]e model of a Redstone with man- 
in-space capsule and escape system on nose 
(above, left) is tested for lift, drag and static 
stability in the Langley Research Center 
eight-foot transonic wind tunnel. Model is 
sting.mountcd. At right above the escape 
svstem and capsule alone imdergo wind 
tunnel testing. Full.scalc models are being 
used at the Pilotless Aircraft Research Sta- 
tion at Wallops Island for retiability tests of 
the iscapo system, aerodynamic studies of 
the capsule-escape combination, correct 
alignment of escape rocket nozzles and 
dynamic forces on the capsule and escape 
arrangement during launching and descent 


NASA Tests Models of Man-in-Space Capsule and 


Escape System 


«8 
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Martin P6M SeaMaster employs Republic Titanium 

FOR STRENGTH, 

HEAT-RESISTANCE, 

WEIGHT- SAVING 



Two factors enabled The Martin Company to smooth the 
way for rapid, economical transition from design and 
development to production and delivery of the SeaMaster. 
First, was far-sighted planning on the prototype. Second, 
was uUliiaiion of the latest engineering principles, produc- 
tion concepts, and materials, including Republic Titanium. 

Employing commercially pure titanium and titanium 
alloys, the SeaMaster contains more than 500 titanium 
details. The largest is a formed sheet metal bulkhead 
measuring 30" by 45"— probably the largest detail ever 
formed from titanium at the time it was produced. 

Commercially pure titanium and titanium alloy types 
supplied by Republic are used for strength, heat-resistance, 
and weight-saving. The titanium alloys are among the 
strongest now being produced and offer high strength 
values at elevated temperatures, In fact, titanium alloys 
provide the highest strengih-to-weight ratio of any con- 

Many types of metals are required to meet the varied 
requirements of both aircraft and missile manufacturers. 
Metals to resist heat and corrosion, to reduce weight, to 
add strength. Produnion of these flight weight metals is 
a Republic specialty. 

Republic metallurgists and engineers are always avail- 
able to work with your personnel in developing the most 
advantageous use of Republic Titanium, Stainless Steels, 
and Alloy Steels. The coupon is your invitation to use this 
obligation-free service. 




KPUBltC AUOT F0I6IN6 STEIIS meet designers' require- 
ments iar operating and structruol ports that must be Free 
from excess weight, yet tough ond strong to withstond shock, 
impact, stress, and fatigue. In these quolity steels ore found 
the highest strength values— plus an exceptionoliy high 
strength-to-weight rotio that permits the use of thinner, 
lighter sections to sove weight and hold down size without 
sacrifice of strength or safety. These essenliol qualities were 
the bosis for seleclion of Republic Hot Rolled AMS 6dlJ 
(AISI 4340) for compressor rotor discs in jet engines. The 
discs ore mochined from forgings fay the Topco Group, 
Thompson Romo Wooldridge Inc. Forgings were supplied 
fay Wymon-Gordon Company. 


I RIPUBIIC ENDURO STAINLESS STEELS, Types 301 and 303, 
I ore used by Solar Aircroft Compony in fofaricaling com- 
plete nacelles for Navy F2V potrol bombers. Sloinless 
cortstruction offers o number of odvontoges including less 
mointenonceforprotectionogoinst corrosion, greoterstrength, 
ability to withstond high temperatures, the use of lighter 
gages to sove weight. These types ore readily formed Into 
desired shapes by the usuol commercial methods. 


0^ Sta*tc^a/icC omC 



REPUBLIC STEEL CORPORATION 
DEPT. AW-7E73 

1441 REPUBLIC BUILDIN6 • CLEVELAND I, OHIO 

Have s meisllurgist call: 

□ Titanium DStainless Steel DAlloy Steel 

□ Titanium GSiainless Sieel GAJloy Steel 
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Squ;idtoD of all'weathcT twin-jet Yak-25 lighters (NATO code name Flashlight A) is lined up on an operational airdetd in Russia. The 
zigzag pattern of the runway concrete is typical of older Russian airfields. Flashlight A is in the high subsonic speed range and is the 
standard Soviet operational all-weather fighter. 

Soviet Yak-25 All-Weather Fighter Operational 



Large nose radonies and cannon installations ate visible in photograph of Yuk-25 formation. In addition to the cannon the Yak.25 has a 
retractable belly tray for firing folding-fin, nnguided solid-fueled rockets. Some versions ate equipped to fire air-to-air infrared guided 
missiles from external iiistalbtions. 


Air-to-air closciip of Y’ak-25 (right) shows 
landem seating arrangement of pilot (front) 
and radar operator. Both are equipped with 
ejcctiori scats. Radar console is visible in 
the rear cockpit. Slotted brrige on lower 
fuselage houses 37 nun. cannon with slot 
designed for weapon gas ejection. Relatively 
small diameter axial flow turbojet of about 
8,000 lb. thrust is probably the same type 
used in the twin-jet MiG-19 (<3W April 6. 
p. 84). Note large-diameter fuselage nose 
radomc. indicating both w ide angle and long- 
range search and target tracking capability. 
Low-lercl formation photo of Yak-25s (be- 
low) shows the ventral fin tinder the rear 
fuselage and tw'o wing fences outboard of 
the engine nacelles. ITie top of the vertical 

sonic socccKor to the Yak-25— Flashlight C— 
appeared in protols|>c form in 1956 but has 
not been observed in operational units. 
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A SALUTE TO THE WORLD’S LARGEST HELICOPTER OPERATION 


A flight tins of almost 780 helicopters . . . that's Camp Walters, Texas, where U.S. Army Aviation and its civilian 
contract operator Southern Airways, team up to graduate as many as 100 trained helicopter pilot^ each month. 
The size of the Army Primary Helicopter School Isn't the whole story by any means. Camp Wohers' efficient 
military-civilian management has achieved an unmatched safely record, and a maintenance hour to flight hour 
ratio on their 100% Hiller fleet that is one-half that of the military average. It proves, too, that a Hiller 
H-23 is as rugged as It looks. 


HILLER 



AIRCRAFT CORPORATION 



AVIONICS 



RADIO recek-rr, at left, built fioui new RC.\ Micro-.Modiile elements, achieves component densities approaching 600,000 per cubic foot 
KCA sat-s it can soon supply 15 diRercut Miciu-Modulc circuits. Resistor made from scuiiconduetor material is at right 



New Techniques Shrink Avionics Size 


By Philip J. (Class 

New York— Significant new develop- 
ments in micro-miniaturization and 
solid-state circuitry which promise 10 
to 100-fold reductions in the size and 
weight of avionic equipment were re- 
vc-.iicd here during the recent national 
convention of the Institute of Radio 
Rngincers. 

• Texas Instnimcnts demonstrated solid- 
state circuitry in tlie form of a tinv 
multivibrator and phase shift oscillator, 
e.icii fabricated from a single crvshil of 
silicon, which may perniit tire equi- 
valent of component packaging den- 
sities of 25 million parts per cubic 
foot. Figvires of touglily 50.000 per 
cubic foot are obtainable using today’s 
best sub-miniaturization techniques and 
components (AW Mat. 30, p. 330). 

• Radio Corjxsration of America re- 
ported that its Army sponsored Micro- 
Module program, not yet a year old. has 
advanced to a point where one com- 
pany soon can provide 15 different 
functional circuits in Micro-Module 
form in sample quantities for use by 
defense electronic equipment producers. 
RCA says Micro-Modules should permit 
component densities of up to 600.000 
parts per cubic foot. 

• Servomechanism’s David W. Moore 
said that it may soon be possible to use 
tliiii films of cvapor.ited nickel iron to 
perform most of tlic logic and mcniorv 
functions of a digital computet, opening 
the vray to a major size and weight 
reduction. The prediction is based upon 


newly discovered magnetic domain re- 
actions in evaporated nickel iron films. 
Company work on evaporative deposi- 
tion techniques, under Office of Naval 
Research sponsorship, was first reported 
bv -Avi.vtion Week (Sept. 30, 1957, 
p', 70.) 

• Air Research Sr Development Com- 
mand’s Col. C. II. Lewis deiiionstrated 


a solid-state liglit-niodulated multivi- 
brator, developed bv Wcstinghousc 
Electric Corp., whicli occupies only 
0-001 cu. in., weighs only 0.02 gr., 
and consists of a single semiconductor 
clement with only two soldered junc- 
tions. Lewis said that Air Force is now 
negotiating with industry for major pro- 
gram to demonstrate feasibility of solid- 


TINY computer flip-flop (top center) produced from a single silicon crystal is one of the 
micro-miniature solid-state circuits developed by Texas Instiuments, Inc. 
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state circuitry, or molecular electronics 
as it prefers to cal! it. 

Texas Instruments makes use of the 
rcsisti\'ity semiconductor materials, and 
the capacitance effective of a large-area 
P-N junction to fabricate complete cir- 
cuits including transistor and diode 
functions in a single semiconductor 

Controlled Masking 

Using controlled masking, etching 
and diffusion processes. Texas Instru- 
ments has come up with a tinv multi- 
\ibrator which measures only ixixA 
in., perfonning function that normally 
uould requite two separate transistors, 
eight resistors and two capacitors. 
phase-shift oscillator, which ordinarily 
would use one transistor, fir e resistors 
and three capacitors, lias been fabricated 
on single crx’stal of approximately the 
same dimensions. 

Comp,iny has not yet been able to 
come up w-ith a semiconductor func- 
tional equivalent of an inductor, which 
limits immediate circuit applications, 
but reports it is working on this prob- 

Texas Instruments already is working 
witli several computer manufacturers to 
develop solid-state circuitry to meet 
their specific needs. 

Spokesman predicts the use of the 
new elements in derelopmcntal systems 

Companv savs it can provide sample 
quantities of its existing solid-state cir- 
cuits, for evaluation by equipment de- 
signers, within several months. 

Micro-Modules 

Radio Corporation of .America’s ptog- 
gress and t)ie extent of supporting 
acti'-itv bv established component manu- 
facturers surprised many observers at 
the IRE comention. In less than a 
vear. RCA and its program associates 
have come up with a range of func- 
tional circuits in Micro-Module form 
as well as basic components on thin 0.5 
in. square wafen which ate the building 
blocks from which the Micro-Module 


is actually fabricated. RC-\ says it will 
be able to supply engineering sample' 
during the second half of this year of 
the following functional circuits in 
Micro-Module form for evaluation by- 
defense electronic equipment manufac- 

• Binarv' divider. 

• Gate. 

• Intemcdiate frequency amplifier, fur 

• Limiter.'for operation at -1.3 me. 

• Discriminator. 

■ Audio amplifier. 

• RF ampiifiet, for operation at 49.-1 me. 

• Mixer, for operation at 4.3 me. 

• Sawtooth generator, for operation a I 
8 kc. 

• Time modulator. 

• Oscillator, for operation at 192 kc. 

• Pulse sha]>er. 

• Output amplifier. 

• Pulse generator. 

The Micro-Modules which RC.^ has 
constructed to date were designed for 
use in a Micro-Module version of the 
Army's .\N/PRC-36 radio set, .\N '- 
TCC-26 time division multiplex equip- 
ment, and AN/TSQ-8 coordinate data 
set, rather than being designed as gen- 
eral purpose circuits for wide indusliy 
application. 

Micro-Module Components 

Mote tlian 20 component manufac- 
turers base submitted sample compon- 
ents in the new wafer form factor, 
called Micro Elements for RC.\'s cvahi- 

These include; 

• Resistors: -Mlcn-Bradley, Ccntral.ih, 
Chicago Telephone Supply, Corning 
Glass. Dasen, Dasstrom-\vcston, Glass 
Products, and Mallory. 

• Capacitors; .\ctovox, Magnavox, Mall- 
orv, and Sprague Electric. 

• inductors: ARE Products and RCA- 
Needham. 

• Transistors; Philco and RCA-Somct- 
ville. 

• Diodes; General Instruments. ITofl- 
man Semiconductor. Pacific Semicon- 
ductor. 

• Crystals; Midland Manuf.icturins. 
Range of component types and valuts 

which are currently availahlc. according 
to data released by RCA. is as fnllons; 

• Resistors: Deposited thin film, 22 
ohms to 100.000 ohms. 4 watt, with 
temperatme coefficient less than 200 
ppm/C- Also, metal oxide film resistors. 
22 ohms to ISO.OOO ohms, also with 
temperature coefficient less than 200 
ppm/C. 

• Capacitors; General purpose thin film 
ceramic, single lavet «ith values up to 
5.000 mmfri. at 100 v.; multiple laver. 
up to 0-3 mmfd. at 50 v. Precision 
thin film ceramic, single layer, up tn 
39 mmfd- at 100 v.; multiple layer up 
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ROHR JOINS THE INDUSTRY TEAM 


to make the B-70 a successful weapons system. 

Rohr brings years of know-how into the tremendous B-70 team effort . . . Including advanced 
manufacturing capabilities in stainless steel honeycomb structural concepts 


As a sub-contractor with engineering, research and development, manufactur- 
ing and test responsibilities for complete wing components. Rohr becomes 
one of the major B-70 team members. 

As such, we accept the engineering and manufacturing challenge posed by 
the short span time and the performance demands of this great program. 




torture-testing to perfection 



leak detection 


QuaL'ty control alone cannot assure reliability of c 
the increasingly severe performance levels demanclcc 
ces of the space age. 

That’s why Leach Relay offers customers tortiire-te. 
its new and unique Production Reliability Center. 
Its purpose; testing to customer requirements — up 1 
tionrun of components, This laboratory checkout sy; 
cold, heat, vibration, shock, acceleration and eiccti 
The Leach Production Reliability Center was 
created at a cost of more than SIOO.OOO. Write 
for detailed informalhn on bow this facility can 
be applied to the solution of your reiiabifity 
requirements. Ask for Bulletin 101, 


ing to })cr/crtion — through 
• first ill the relay industryl 
. 100% of the total produc- 
includes leak detection. 




For Reliability. . . 

9-LOOK TO LEACH 

RELAY 0 I VIS 10 N . . . LE AC H CORPORATION 


S91S AVALON BOULEVARD, LOS AN6ELE5 3 
DISTRICT OFFICES AND FIELD REPRESENTATIVES IN PRINCIPALCITIES OF U-S. AND CANADA 
EXPORT; LEACH CORPORATION, INTERNATIONAL DIVISION 


The Red Knight 
of Germany 

(Cmliimtd from Inside Back Cover) 

Manfred von Riclithofen, destined to 
become Gennany’s greatest ace of 
World War I and leader of the Royal 
Prussian fagdsfaffcl ii, infamous as a 
hunting ^ck. In time, British troops 
came to call the men and planes of his 
Sfaffel "Richthofen’s Flying Circus.” 

Von Richtliofcn scored his first kill 
in the air on the moniing of Septem- 
ber 17, 1916, b\’ shooting down a two- 
seater British fighter plane behind the 
Germans' third line. He celebrated 
his first victory witli champagne, then 
ordered the first of a collection of en- 
graved silver cups from a jeweler in 
Berlin, Each cup was to mark another 
victory. In less than two years, this 
calculating airman scored Sb kills and 
126 unofficial victories. 

Tire German ace flew by the book, 
not by instinct. A fonner cavalry offi- 
cer, von Richthofen transferred to the 
German airforce to be nearer the front 
lines. He failed his first solo flight and 
later cracked up two single-seat Fok- 
kers before being assigned as a fighter 

Von Richthofen's fame grew fast in 
the autumn of 1916 — the most glori- 
ous period in the history’ of the Ger- 
man air force. In the first half of 1917, 
Allied airlosses were four times greater 
than those of Germany. In "Bloody 
April,” 368 British aircraft were de- 
stroyed. Most of these losses were 
attriljutod to the Fokker Triplane, de- 
signed bv a Dutch neutral, Anthony 
Fokker. Fokket’s bank-winged Dr.-l 
triplanc compensated for its lack of 
sp«d through high maneuverability. 
It could climb quickly, turn sharply, 
and perform stunts in combat. 

Tlie first day Germany’s Red Knight 
flew a Fokker Dr.-l he shot down a 
British plane with only 20 rounds of 
ammunition. The last day von Richt- 
hofen flew a Fokker Dr.-J was a chill 
Sunday — April 21, 1918. As he and 
other pilots of the Flying Circus pre- 



GERMANY’S RED BARON 
... a champagne toast and silver cups 
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pared for the morning flight, a me- 
chanic asked him to pose for a picture. 
Not since the famous German ace 
Oswald Boelcke had been photo- 
graphed just before his last flight 
would a German pilot permit his pic- 
ture to be taken before going to com- 
bat. But von Richthofen couldn't 
abide superstition. He posed for the 
picture, stepped into his flaming-red 
Fokker Triplanc and took off. 

During a dogfight over the Somme 
River, a single bullet penetrated his 
chest. The Red Knight of Germany 
was dead when his plane landed safely 
beyond the trench positions of an 
Australian field battery near the 
Somme. The A'ictory was credited to 
Captain A. Roy Brown, D.S.C., a 24- 
year-old Canadian flier on ratrol duty. 

Gone forever from the skies was tHe 
German who had shot down 30 planes 
in a 30-day period during the spring 
of 1918. At nome. his mother prized 
a collection of 80 cups. Seventy-sc\’en 
were silver, and the last three were 
made of lead. 

There was no silver left in Berlin. 

Heritage of the Air 

One of the most inspiring chapters 
in the history of flight is the sfor\’ of 
the men and flying machines of \\^>rld 
Wat I. It is a highly personalized story 
of brave men — and the wood, wire 
and linen that converted manpower 
to airpower. 

From the opcn<ockpit, helniet-and- 
goggles era to the space age. the Leach 
Corporation has served aviation with 
active components of unsurpassed re- 
liability, Because it sliares the many 
fine traditions of aviation, Leach is 
proud to present this Heritage of the 
Air Series. 

Free Reprints for Framing . . . 
Color prints of the cover illustration 
of Fokker Triplanes and other World 
War 1 planes are available for framing. 
Reserve a set of these collector’s items 
— complete with scale drawings and 
specifications— by addressing requests 
on company letterhead to; Heritage 
of the Air, Leach Corp., 18435 Susana 
Road, Compton, California, 


tells the 
whole story 
...with impact! 



newest new product from INET! 

Testing under severe environments.,, in extremely limited space? 
cords detain 1 to 14 in-line channels, never loses a record because 


adjustable motor speed and tape tension; molded rubber pressure 
roller and drive wheels; and precision ball bearings at both ends 



Write today for complete specifications. 


For Product Advancements . . . 

»L00K LEACH 

[NET DIVISION ... LEACH CORPORATION 

18435 SUSANA ROAD, COMPTON, CALIFORNIA 
DISTRICT OFFICES AND FIELD REPRESENTATIVES IN PRINCIPAL CITIES OF U.S. AND CANADA 
EXPORT; LEACH CORPORATION. INTERNATIONAL DIVISION 
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Armro'a high slrrnglh-weighl ratio stainless 
steels, PH 15-7 Mo, 17-7 PH and 174 PH, 
are widely used in our newest missiles, 
fighters, and bombers, and in all the new 
jet-powered commereiai airliners. 

They are specified for airframe structures 
and skins, pod assemblies, engine parts, 
accessories and instruments because they 
have a unique combination of properties — 
light-weight strength at temperatures to 
900-1000 F, good corrosion resistance, and 
excellent fabricating characteristics that as- 



ARMCO PRECIPITATION-HARDENING STAINLESS STEELS . . . 

Used in Today’s Aircraft-- 
Planned for Tomorrow’s 


These properties have given designers new 
opportunities to create reliable componenia 
lhal withstand the heal and stresses of jet- 
propelled fiight . . . and save weight. 

Tomorrow’s aircraft now on drawing 
boards, will utilize the many 

eial Armco SlalnlesI Steels 'To 

lems imposed by speeds of hf ach 
2 and beyond. 

Consider the design and pro- 

Preeipilalion-Hardening Stainless Steels for 
the units you ate making or designing. .Mail 
the coupon for complete information on their 
properties and fabrication. 


ARMCO STEEL 
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to 1,350 miiifd. at 50 v. Also, solid 
t.intaliini electrolytic up to 50 miiifd. 
volts. 

• Iiidiictois; Tcmpcraturc-conipcnsated 
ferrite core, d.5 me. to 50 me., up to 
1 i inillihenties with “Q" greater tlian 
100. 

• Diodes: Tvpe 1N277 high current, 
gold bonded. Ts-pe 1N643 silicon, hst- 
switching, a Zener reference, and a 
voltage-sensitive variable eapacitance 

• Transistors: Type 2N140, general pur- 
pose audio amplifier. Tvpe 2N40-1, 
switching device. Type 2N38-1 VIH’ 
small signal amplifier, with 15 db. gain 
to 50 me. Also a Vlll'' small signal 
amplifier nith 20 db. gain at 70 me., 
aiui a VHl' power amplifier for opaa- 
tion up to 70 me. 

• Crystals; Three quartz crystals ate 
available for operation at 7 me.. 45.1 
me. and 70 mo. 

• Miilti-cicmciits; These include a 
multi-resistor wafer, consisting of four 
resistors rated 4 watt each, with teinper- 
atute coefficient less than 200 ppm/C, 
an R-C combination of cctamic capac- 
itor and deposited thin-film resistor, 
and an L-C combination of ferrite core 
inductor and ceramic capacitor. Multi- 
element resistors, with values of 10 
ohms to one megohm, ate being pro- 
duced by Daystrom-VVeston using wafer 
coated with semiconductor material on 
which ate insaibed isolation lines which 
provide desired resistance. Resistance 
value range can be extended by using 
multi-layer elements, company says. 

• Batteries; Mallory says it has devel- 
oped a mercury battery, measuring 
only 0.505 in. in diameter and 0.135 in- 
thick for use as a self-contained povvet 
source in Micro-Modules. Company 
also is developing variable potentio- 
meters, ceramic capacitors and resistors 
for the Micro-Afodule program. 
Mechanized Assembly 

RCA says it is developing techniques 
for mechanized macliinc assemblv of the 
individual wafer components info com- 
plete modules. At present, tliis is 
accomplislied by hand using special jigs. 
Wafers arc interconnected by means 
of wires along wafer periphery which 
also provide structural support, much 
like technique employed for eatlia 
Navy Project Tinkertoy modules, de- 
veloped by the National Bureau of 
Standards. 

RCA says that 33 companies have 
indicated an interest in applying new 
Micro-Modules to their equipment. 
Seven of this number are major aircraft- 
missile manufaclurcrs and 15 are laige 
electronic manufacturer, RCA says. 

The Micro-Module program is spon- 
sored by Army Signal Corps and is being 
directed by its Research & Dcvclopniciii 
Laboratory at Ft, .Monmouth, N.J. 
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Photoconductor Infrared Detector 
Exhibits Wide Spectral Response 


New iafr.ircd detector, a pliotoeon- 
ductor H-pc which is sensitive from 2 to 
dO micrbiis and lias a response time ot 
less than 0.01 microsecond, permitting 
improsc-d performance of infrared de- 
tection and surs’eillancc systems against 
relatively cool targets, has been an- 



V, > 


nounced by .Perkin-Elmet Corp., Nor- 
walk, Conn, Desicc now is in produc- 
tion. 

New Model 536-1 ZIP detector, 
short for Zinc-lmpiirit\ Photocon- 
ductor, was developed originallv by 
Naval Research Lahoiatorics. iVhen 
the ainc-doped germanium detector is 
cooled to temperature of liquid helium 
{approximately 4K). it exliibits a D“ 
factor (sensitivitv) of -1x10" cm/watt 
for radiation from a 500K black body, 
chopped at frequency of SOO cps. with 
a 1 cps. passband, company reports. 



( riie D° factor, equal to the square 
root of the area of the detector, divided 
hv its noise-cquivalent-powcr, is tecU- 
iiique used to define detector sensitivity 
so that it is independent of cell size.) 

New infrared cell is mounted in a 
double Dewar flask tvpe ayostat for 
cooling. Inna flask contains liquid 
helium which in turn is cooled by outer 
flask containing liquid nitrogen. 

Over-all ayostat dimensions are 6 in. 
in diameter. IS in. long. Detector Is 
located in a small snout which extends 
from the base. New detector is available 
with cell measuring 2x2 mm., or with 
other dimensions up to approximately 
20 mm. Detector impedance is sOO.OOi) 


filter center + 

I — lQOOOO^ ' ' 

► Parametric Computer Elements— P.it- 
amc^ric amplifiers, which show promise 
as extremclv low-noise miaowave am- 
plifiers. may also find application as 
computer flip-flop elements, permitting 
major inae.ise in speed of digital com- 
puters, according to Dr. C. L. Hogan 
of Motorola. 

►Emphasis On Tlicrmo-Electricity- 
Approximatcly 30 industrial, govern- 
ment and univCTsitv labonitorics arc 
now actively investigating new tccli- 
niques and matcrial.s for direct conver- 
sion of heat into electric power, accord- 
ing to General Electric’s Dr. W. |. Van 
dcr Grintcn. Problem of obtaining 
secondary power for space vehicles and 
satellites has done much to stimulate 
current widespread interest in a basic 
technique which is mote than a hun- 
dred vears old. 

►Bats In Harvard’s Belfry— Harvard 
University scientists are investigating 
techniques used by bats to extract use- 
ful information from their sonar despite 
human attempts to •‘jam” them. Be- 
hind the investigation is the idea that 
nature mav provide useful ideas for de- 
signing radar to withstand electronic 
countermea.surcs, according to Rear 
Adm. Rawson Bennett. chie4 of Office 
of Naval Research. Adm. Bennett re- 
ports that Lincoln Laboratories is pro- 
viding engineering support for the in- 
vestigation. 

► Parts Specifications Study— Defense 
DcpaTtmenl-mdii'lty group working out 
a new program to improve rcliabilitv 
of electronic components, better moni- 
toring of vendor quality and useful 
Icdiiiiqucs for specifying component 
reliahilitv for equipment designers is 
expected to complete its study by late 
summer. Paul Darnell of Bell 'I'elc- 
phone Laboratories heads the group. 
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Chamber Simulates Space Environment 


By Michael Yaffee 
Dayton, Ohio— Uni\ersal test cliam- 
bet to simulate all envitcmmcntal fac- 
tors from 75.000 ft. out through intct- 
plaiictar) space is a new de'rfopincnt 
goal of the Air Force. 

N'eNt October, Ohio State Unisor- 
sitv is scheduled to complete a year- 
long studv for Wright Air Dcsclopmcnt 
Center on planetars- and interplanetary 
emironments and methods of siinula- 
fion. The report will present the latest 
f.icts and suppositions on env ironments 
—natural and induced— about wliat a 
vehicle would encounter in traveling 
tlirougir interplanetary space and in 
landing on other planets. It will detail 
methods of simulating these environ- 
ments in a laboratory and then present 
plans for building such a facility, giving 
tentative layout, equipment requited 
and probable costs. 

Current Project 

Current Ohio State project is actually 
a follow-on to a recently published Ra- 
dio Corp- of .America report for WADC 
on livpcr<nvironments and methods 
of simulation which coveted the same 
topics for the region from 75,000 ft. 
to 400 mi. Initiated just before the 
first satellite launching, the RCA study 
concerned itself primatilv witli the re- 
gion in which future USAF weapon sys- 
tems were expected to operate {.AW 
Mar, 24. 195S. p. 75). 

On the basis of these and some 
related studies, the Air Force is plan- 
ning to ask Congress for money this 
year to get started on the universal 
.simulator. The RCA report estimated 
the cost of the original Hvpcr F.nv iron- 
inental Test Facility at S'5.417.000 ex- 
clusive of engineering, land and utili- 
ties costs. Extension of the simulation 
range to interplanetarv- conditions is 
expected to push the price of the unit 
-now tentatively called Hyper Env iron- 
mental Multiple Research Facilitv— to 
above S8 million. It will take about 
three years from the Kmc work begins 
until the facility is operational. 
SimuloHon Subject of Study 
Tlic problem of nuclear environment 
simulation, considered a major pro- 
gram in itself, was made the subject 
of a separate .Air Force-sponsored study, 
lliis study, since coinpleted, is serving 
as the basis for the N’ucicat Engineer- 
ing Test Facilitv' which is now under 
construction at \\'ADC. Scheduled to 
become operational in I960, this facility 


will be a big unit that will lx; capable 
of simulating radiation, principally 
from reactors, at altitudes up to 200.000 
ft- and possibly higher later. Simula- 
tion of the high intensity radiation 
belt above the earth, which' was unex- 
pectedly turned up by the Explorer 
III satellite, will also be assigned to the 
facility since it bears some relarion to 
reactor radiation. Wright Air Develop- 
ment Center is also carrying out a num- 
ber of studies, some in WADC 
to find out what combinations of en- 
vironments can be simulated most ef- 
fectively, which ones ate no longer im- 


portant, and of the new simulation pro- 
grams proposed, which might better be 
assigned to existing facilities. 

No Air Force study is expected to 
serve as an actual blueprint for tlic final 
facilitv. Principal purpose is to provide 
Wriglit Air Development Center with 
a basis on which to request bids from 
potential contractors, who themselves 
may suggest more effective or less costly 
roaches. 

dcallv. WADC scientists would like 
to have a simulation unit in which 
they could place a complete .Atlas in- 
tercontinental ballisKc missile or space 


RAIN and sunshine chamber at Ftankford Arsenal »tU simulate rainfall of 0.5-in. to 2-t-iii. 
an hour and natural sunlight as well os tropical and desert ait conditions. Demineralized 
water, which is continnoiusly filtered to remove contaiiiinants, is rrxitcolatcd Ihioiigh cham- 
bers. M’indows arc equipped nsth windshield wijicts, 
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How castings of 4330 nickel-alloyed steel help boost 
a missile up, push assembly cost down 


20-Ni-Cr-Mo steel castings replace 73 detail parts, 
eliminate 800 hardware items in new launching cart 


Eegulvis I, made by Chance Vought, 
is normally boosted skyward from a 
rail launcher. The Navy, however, 
wanted a more economical launching 
technique that would utilize a car- 
rier’s powerful catapults . . . that 
would also simplify handling of the 
missile aboard ship, 

The onaicer mas the expendable 
catapult cart you see above. 


The carts, also made by Chance 
Vought, are assembled with 20 cast 
4330 steel cluster joints welded to 
tubing of the same material. These 
castings replaced 73 detail parts re- 
quired in the plate-type fittings of 
the experimental units used to prove 
the idea. They also eliminated 300 
hardware items, such a.s nuts and 
bolts. Assembly is easier, and far 
more economical. 


Why Ni-Cr-Mo steel forthe castings? 
The 4330 composition of 1.8% Ni 
.65% Cr. .251-^ Mo heat treated to 
125,000 and 150.000 pai gives these 
castings the combination of high 
strength and great toughness needed 
to .stand up to the tremendous shock 
of take off, 

What about ijuiir product! Can it 
use the economy, high strength, and 
shock resistance offered by Ni-Cr- 
Mo steel casting.s? You can get com- 
plete information by writing: 

THE INTERNXTIONXl NICKEL COMPANT. INC. 

67 Wall Street New York 6. N. Y. 


INCO NICKEL 

NICKEL MAKES ALLOYS PERFORM BETTER LONGER 


AVIATION WEES, April 13, 1959 



vehicle, put a punched card in a com- 
puter and have the chamber exactly re- 
produce the entire environmental pat- 
tern the vehicle would encounter if it 
were actually to Hy the programed 
course. 

However, says one Wright Ait De- 
velopment Center scientist, the pro- 
posed Hyper Kmironmcntal Mulhpic 
Research l■■acility together with existing 
simulation equipment and the radiation 
unit under construction would give the 
,\ir I'orce everything it actually needs 
for tliis work. 

As now planned, the facility would 
he loe.itcd at ^\Tight Air Dcrclopmcnt 
Center close bv existing simulation 
units .and would be used b\ the Air 
I'’orce for its o«n expcriniciital work. 
Among other things, it would bc used 
to dc'clop testehambers and incans of 

\ ironnients can ^ adequately simulated 
before any actual specifications are 

Industry's Facilities 

Industry, it is hoped, will have its 
own facilities, perhaps on a cooperative 
basis. Because aviation companies are 
interested primarily in simulation and 
not ill the same kind of experimental 
work that the Air Korce is required to 
carry out. a W.ADC scientist points out, 
they could get by nicely with a unit 
comparable to the original Hvpcr Envi- 
roiiiiiental Test I'acility outlinex! in 
the recent RC.A report and costing 
considerably less than the proposed 
WADC unit- Either facilih-. of course, 
would be a big advancement over cur- 


rent simulation methods and cquip- 

-At present. Air Force items are sub- 
jected to simulated environments as de- 
scribed in specification MIL-E-5272. 
Included here arc such environments as 
shock, vibration, explosion, tempera- 
ture, humidity and fungus. 

But these environments, states the 
RCA report, ate actually only valid for 
testing equipment to be used in present- 
day aircraft. 

Future Weapon Systems 

Future USAF weapon systems will be 
operating in different envirmimcnts- 
natural and induced— from those nor- 
iiiallv cncmintcrcd today. These w ill bc 
the so-called hyper environments which 
will bc found at altitudes above 75,000 
ft. and below 400 mi. 

For purposes of their stiidv, RC.A's 
R. A. Di Taranto and J. /. Lamb se- 
lected the hvpcr environments having 
the most deleterious effects on flight 
vehicles of the future as those being 
the most important to reproduce in an 
environmental test chiimbcr; proposed 
methods of simulating these environ- 
ments; listed equipment requited, sug- 
gested size and layout of tiic individ- 
ual units; and gave estimated costs. 

In most eases, of course, those vehi- 
cles fliat will operate at altitudes above 
75.000 ft. will also have to pass through 
tlie various environments from sea level 
to 75.000 ft., inanv of which will not 
bc able to be simulated in a hyper en- 
vironmental test facility. 

Those environments that will liave 
to bc simulated separately, according to 



ACCELEROMETER 


. , . only three ounces in weight, 
this rugged unit has 0.5% linearity 
to half range. 2% to full range. 


CONSTANT 

DAMPED 


. . . requiring NO HEATERS, 
with compensated damping 
0.5 ± 0.1 from 

-45'F to +230‘F. 

the 

AP-Sl SPRING 
RESTRAINED 
PENDULOUS 


ACCELEROMETER 





the 

lightness you need and the accuracy 
you’ve been seeking ... In the AP-Sl 


ACCELEROMETER 

For full information, write American 
Standard'. Military Products Division 
100 Morse Street, Norwood, Mass. 
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FROM REFINING IN TEXAS TO FISSION IN FRANCE... 


Only the RW-300 Digital Control Computer 
is providing fully automatic control 
of complete industrial processes. 


TheEW-300Di(ritat Control Compnter is the most power- 
ful tool evsilable today to control entire industrial proc- 
esses and to provide useful data from manufacturing and 
testing operations. Connected directly to measuring 
instruments and control devices, the RW-300 collects and 
interprets operating data, makes control calculations and 
decisions, and operates valves, starts and stops motors, 
and takes all the other control actions necessary for fully 
automatic operation. 

By exercising fast, effective control, the RW-300 
reduces operating costs, improves product duality, and 
increases production. It also computes and prints out 
large quantities of useful data simultaneously with its 
performance of the control function. 

Some of the world’s largest companies have purchased 
the RW-300 Digital Control Computer for uses ranging 



from the completely automatic control of an oil refinery 
unit in Texas to the monitoring of a nuclear reactor in 
France. Additional RW-300 installations are under way 
in such fields as chemical manufacturing, cement making, 
air traffic control, equipment testing, and data reduction. 

The RW-300 is one example of the diversified products 
built by TRW that are contributing to the productivity 
and efficiency of modern industry. The Thompson-Ramo- 
Wooldridge Products Company, a division of Thompson 
Bamo Wooldridge Inc.,performs systems engineering and 
marketing for the RW-300, which was designed and is 
manufactured by the Ramo-Wooldridge Division. 

For turther iolormolion. coll or uirUe : Diftetor oi Marhrtint. Tho 
7hompton-Ramo-Wooldrid^ Producta Company. P. O. Box 90067 
Airport Station. Lot Angtlea 4S, CaUlornia. OSboma S-iOOl. 



Thompson Ramo Wooldridge Inc. 

Main offices • CLEVELAND 17. OHIO • LOS ANGELES 45, CALIFORNIA 
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Hyper Environmental Simulation Facility 

Taif Unll Required Ceil leet.) CepeblJily Remarks 
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the RC.\ report, arc; huiniditv. salt 
spra\. fungus, sand and dust, cxplosn’c 
atmosphere, tain, and blowing snow. 
Except for the last, howmer, all these 
conditions can already bo simulated in 
existing facililics at LVADC. 
Combined Environmental Testing 

Another ^VADC report, "Fcasibilitv 
of Combined En'ironmental Testing” 
by W. J. Carey and G. Kollin, goes into 
detail on the important problem of 
combined cmironniental testing. Engi- 
neers ha\-c found that materials, struc- 
tures and equipment that can with- 
stand specified lc\els of temperature, 
vibration, altitude, etc., in inditidual 
tests often fail in actual flight where 
these conditions are combined. 

In their report, Carey and Kollin list 
the following combinations of environ- 
ments as the principal ones required: 

• Vibration. sliocL, blowing snow and 
low temperature. 


• Vibration u'ith rain, sand and dust, 
sunshine, or &ilt sprav. 

• Any or all coinbination.s of liigh or 
low temperature, aitituelc, temperature- 
condensation, temperatutc-sliock, ozone, 
acceleration, shock, and cxplosisc at- 
mosphere. 

TTie RCA report docs not consider 
the matter of adding these coiiibined 
ensironments other than to point out 
that layout of the proposed hyper cn- 
\ironmcntal facilitv allows for addi- 
tional building area. 

As fat as the- environnicnt-al equip- 
ment niamifacfutcrs themsehes arc 
concerned, however, the simultaneous 
simulation of different environment is 
regarded as one of the most significant 
and most actiie deselopments in this 
field at present. New combination test- 
ing facilities, according to ensiron- 
mental engineer Frank Gardner of Ten- 
ney Engineering, Inc., will crentuallv 
be able to eliminate 50% of recurring 


missile test failures and arc definitely the 
trend todas*. 

Alre.idy a comparafiscly common 
unit in the asiation industry now is the 
combination altitude-temperatnre-vibra- 
tion chamber. One of the laigcst is the 
12 ft. X H ft. .X IS ft. chamber Tenney 
has made for Sperry Gvroscope Co. 
Temperature Range 

The faciliti' will have a temperature 
range of — lOOF to 450F, an altitude 
capability of 120,000 ft., and ram air 
simulation. The \ibr.iHon machine will 
generate 21,500 lb. of force at 2,000 
cycles per second. 

Exclusisc of the vibrating unit, 
which Tennev doesn’t make, the cham- 
ber cost S356,000. 

'Ihe next step beyond the Sperry fa- 
cility. says Tenney, will be the same 
combination of ensironments but with 
much higher altitude capability. Then 
nail come the addition of a radiation 
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Lockheed Electra’S 
temperature. . . to 1°C. 



High accuracy, and easiest needle 
pointer plus digital in-line counter 
readout, are the principal service fea- 
tures Of the BH183 AutoTemp* jet 
ettgitte temperature indicator. 

AutoTemp is designed and pro- 
duced by the makers of the JETCAL 
Analyzer*, the only jet engine tester 
used throughout the world. 


The AutoTem p is a completely new 
instrument..,a continuous null bal- 
ance 144-inch slidewire potentiometer 

to-digital converter. Its accuracy is 
the simple attribute or phenomenon 
of its novel and basic slidewire 

Completely self-contained . . .tran- 
sistorized, miniaturized, hermetically 
sealed, servo-driven. ..the Auto- 
Temp's 3"-diameter case includes n 
Zener reference, power supply, ampli- 
fier. servo motor, cold junction com- 
pensation and the 144-inch slidewire 
and punched tape to linearize thermo- 
couple e.m.f. for exact, counter-type 
digital readout. The needle pointer 
indicates in 50*C increments over the 
0 to 1200'C full range of the unit. 


source, possibly in combination with 
ozone and ionization uits. 

.'\notlicr adtaiiccd association will be 
acoustic excitation, shock and acctlcni- 
tion, witicit may he combined n ith tem- 
|>ctatiirc htit none of the others in the 
first group, lligli speed particles and 
explosive deconiprcssion will remain 
strictly individual tests. 

Price Rise 

\\'ith each combination of simulated 
conditions, of course, the price goes 
up. Tenney, for example, is now draw- 
ing up plans for a 10 ft. x 10 ft. x 20 ft. 
facility which can be used for both per- 
soniici and equipment testing. It will 
be able to simulate altitudes ftoni sea 
lesci to 500,000 ft., making tlic transi- 
tion from one to the other in 20 min. 
Temperatures inside the chamber will 
go from ambient to 1.200F in 45 min., 
and from ambient to — lOOF in the 
same amount of time. 

In addition, the chamber will have a 
unit for simulating all radiation below 
ultraviolet. 

Estimated cost is about $600,000 just 
for the chamber. Adding water, power, 
853 and installation costs could raise 
the final price to S3 million. Yet. this 
is still only slightly mote than half the 
estimated cost of the hxpor ensiron- 
mental cluimbcr already needed by air- 
craft and missile manufacturers and only 
about one-third the price of the unit 
desired b\ W'.^DC. 

llic rapidly increasing speed and al- 
titude cnp,ibilities of modern aircraft 
and missiles ha\c not only boosted the 
cost of the indisidual chambers a’- 
qnired to simulate their nesv ensiron- 
ments but have also acated a small 
boom in the whole ensironmentiil 
equipment industry. Sales lust ycur r.m 
to iiiorc than S8 million and arc ex- 
pected to reach S9 million this year— 
almost double the 1952 figure. 'I lie 
aviation and allied industries such as 
avionics, it is estimated, account for 
approximately 75% of the total. 
Sharing the Boom 

Sharing the Isooiii witli Tenney En- 
gineering, which is considered tlic larg- 
est in this field, ate roughly 50 other 
producers and assemblers. .Among the 
more important companies on a sales 
basis are Murphv & Miller, Inc.; Con- 
rad. Inc.i and Giiarditc Co., division 
of .Aiiieriean-Marictta. Most of tliesv 
companies consider tlie business cus- 
tom work and don't see the day when 
it will be iiiivthini else. Seldom, if ever. 
Iiave two test chambers been ordered 
that were exactly alike. But aware of 
the possibility that one order for a 
hvpcr environmenliil faciUtv could don- 
bic the industry’s total annual sales, 
they consider the growth prospects bet- 


avoilable lor the asking.' 


B & H INSTRUMENT 
CO., Inc. 


•riflf OaiKl; COMPTON, CAL. V, 
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Environment for Dynamic Career Growth 

for Engineers and Scientists 


Ability is important in getting ahead in engineering and 

challenge and scope, unexcelled facililies. and plenty of room 

This is the kind of environment you’ll find at Boeing. .. pic. 
lured and described in Boeing’s new 24-page booklet, "En- 
vironment for Dynamic Career Growth." 

The booklet, in addition, reports on enpneering and science 
assignments in connection with current Boeing projects— 
from advanced military and commercial jet aircraft to space 
vehicles, guided missiles and interconlinenul ballistic mis- 
siles. It also outlines Boeing research and development 

that fosters career growth of engineers and scientists. 

There are openings at Boeing, now, for engineers and 
scientists of all categories, all experience and educational 
levels. A Boeing assignment in Research. Design, Production 
or Service could be the answer to your future. 


1 

Mr, Stanley .M. Little 
Boeing Airplane Company 
P- 0. Box3822-.ANB 
Seattle 24, TVashinglon 

me a free copy of "Environment for Dvnamir 
slh.” 


Please send 
Career Gro\ 


r-... 

1 ~ 

1 Field of Inic 


1 
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Holley goes 
Commercial 
on America’s 
First Jet 




Airliner 



Holley Accessory selected for 
Pratt & Whitney Aircraft JT-3 Engine 

Three basic goals rule the efforts of tlesign, engineering, and manufacturing engineers at 
Holley: exceed, if desirable, minimum performance standards, lessen the weight, and 
reduce the size to allow more freedom of location on the engine. Another proof of Holley’s 
success in attaining these goals is the choice of a Holley engine accessory for the 
Boeing 707; the Holley designed, engineered, and manufactured 
compressor bleed governor. This product and other 
Holley jet engine accessories (like the ones shown below) 
demonstrate hour after hour, in the world's airways, the 

Holley skills developed over more than half-a-century. a-27 1 1955 t. nine mile r 

WARREN, MICHIGAN 
Ihfn in llm Desl[B, DntftpiMnl Md Mmlclin 
ol Avlitlu fMl MiMni DiTleis 

A few of Holley’s Engine Accessories for Jet Aircraft 






'C- 

Tht Holley designed R-92 Com- 
pressor Bleed Governor for the 
Brail & WhlineyAinrafi JT-3 and 
J-57 Jet Engines. 

A companion to the aclmlar is 
llie R-9S Compressor Bleed Gov- 
ernor for the JT-4 Jet Engine. 







servo assist for sperry’s electronic co-pilot 


When the commander of a B-52 gives his Strato- 
fortress the order to execute this or that maneu- 
ver, the control system of his “electronic co-pilot” 
automatically applies just the right force on the 
control surfaces to obtain the desired manem’er 
under the prevailing flight conditions. That’s 
automatic flight control at its finest ! 

Daystrom Transicoil helps provide the calcu- 
lated muscle for this flight system in the form of 
servo controlled pitch, roll, and yaw follow up; 
coordination integrator; and pitch integrator. 


Only the highest level of accuracy, perfomance. 
and reliability will do . . . for you, for us. 

The engineering and manufacturing assistance 
you need to turn modern system requirements 
into optimised working sub-systems and assem- 
blies is the very basis of our business. Contact us 
direct or through our local representative. Check 
into our 24 Hour Service on servo motors and 
generators. Daystrom Transicoil, Division of 
Daystrom, Inc., Worcester, Montgomery County, 
Pennsylvania. (Phone; JUNO 4-2421) 


I DAYSTROM 


TRANSICOIL DIVISION OF DAVSTfiOM. INC. 

Representatives in Canada and Other Foreign Cov.ntries 
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NEW AVIATION PRODUCTS 


High Temperature Locknut 

Lockout for aircraft and missile ap- 
plications is intended for temperature 
applications up to 800h‘. 

Cold forged KN 812 locknut is de- 
scribed as 60% lighter than NAS 679 
sheet metal outs used at high tempera- 



tures. Hexagonal nut, made of austen- 
itic stainless, meets locking torque and 
vibrational requirements of MIL-N- 
25027 and the envelope and mechani- 
cal requirements of the proposed NAS 
specification for a lightweight aircraft 
locknut. 

Standard Pressed Steel Co., jenkin- 
town, Pa. 



Tachometer Generator 


Jctaircraft two-pole, three-phase tach- 
ometer generator represents a weight 
reduction from 26 to 12 oz, with com- 
parable size decrease. Generator, inter- 
cliangeablc with tlie previous larger 
model, is rated at 550K for conbnuoiis 
operation. 

General Electric Co., Instninicnt 
Dept., West Lynn, Moss. 

Missile Tail Fins 

Cruciform tail fins of several sizes to 
conform to varying test loads are avail- 
able for Nike, Ilonest John, Lance, 
Sergeant and other missiles. 

I'ins, composed of two castings and 



two side plates, arc welded to a barrel 
that fits the missile motor. Barrel is 
made of 16 castings, four to a quadrant, 
which are welded to the root of the 
fins and fastened by means of pin. lliis 

E ermits variations in individual fin areas. 

ins ate static load tested in both lift 
and drag directions. 

Actolab Development Co., 330 West 
Holly St., Pasadena, Calif. 


Cabin Air Control 

Cabin air temperature control assem- 
bly is designed to regulate passenger 
cabin air on the Boeing 707, 

Assembly consists of three six-inch 
valves, two cold air and one liot air, 
and an electric actuator. The butterfly 
tv-pe valve move throiigh 90 deg. an^ 
operate in temperatures from —63 to 
-)-163F. Total weight of assembly is 
13.4 Ib. 

Chandlci-Evans Corp-, West Hart- 
ford 1, Conn. 


Solenoid Selector Valve 

Six-way. foirr-position solenoid oper- 
ated selector valve controls the landing 
gear and landing gear doors in a 3.000 
psi. aircraft hydraulic svstem. 

1IP466100 valve is ported to com- 



bine two valves into one package, elim- 
inating two solenoids and two hydraulic 
line connections. 

Hvdra-Powci Corp., Pine Court, New 
Rochelle, N, Y, 

Turboprop Engine Mount 

Rubber-insulated, forged aluminum 
and steel engine mount is used to 
mount the Lycoming r53-L-3 turbo- 
prop engines on the Grumman Y.AO-l 
observation aircraft. 

Three MB 6000 vibration-dampen- 



Helicopter Rescue Hoist 

Rescue hobt ilcvcIo|K-d for tlie prototype Kamaii HU2K-1 Navy iitilitv liclicopter weigbs 
291 Ib. Holst. uHliring a five-laver cable wrap to reduce s|iool size, will lift a 600 Ib. load 
at 100 fpm, on a 100 ft. cable. II}diaulic motor above provides lightest weight coafiguni- 
tion. but an electric motor may be fitted. Maimfaclucer is Havdu Electronics Products, 
Plainfield, N. J. 
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Working headgear idr Motorola design engineers 


From the nrctic to the tropica ... from jet altitudes to submarine depths.. .Motorola design engineers 
wear headgear matching the varied military applications of Motorola electronics. Working side-by- 
side with the Army, Navy and Air Force end user, these engineers provide technical assistance and, 
in return, gain first hand operational knowledge. The result— an understanding of user problems re- 
flected in the design maturity of Motorola’s military electronics systems. 

And as for the many hats, those shown above have been worn on these representative programs: 
A/nleffi oled Baltlefield Communication b Supersonic Rendezvous and Station Keeping c High-speed 
Tank Range Finder n Test Range Microwave Relay System e Ballistic Missile Radio Inertial Guidance 
System f Shipboard Sxirface-to-air Missile Guidance g Member, Army Scientific Advisory Panel 
H DEW Line Air Defense Radar i Strategic Bombing Radars j Amphibious Landing System 
K Shipboard Air Defense Data System l Tactical Drone Guidance. For data on how Motorola’s military 
experience can be applied to your problem... or for detailed information on engineering career oppor- 
tunities . . .write to : Motorola, Inc., Military Electronics Division, Dept. A, 8201 East McDowell Road, 
Phoenix, Arisona. 


Military Elactronlca DIvIsIt 


MOTOROLA 



Working 
laboratories 
for Motorola 
engneeiB 

Six Military Electronics Division 
plants in three locations. ..over 
SoO.OOO square feet of engineer- 
ing and production space devoted 
exclusively to the design, develop- 
ment and manufacture of ad- 
vanced military equipment. 



MOTOROLA 


Military Electronics Division 



iiig units are used to mount the engine. 

MR Manufacturing Co,, Box 1825, 
New Haven 8. Conn. 


vclopmcnt Center. U, S, Air Force, 
/une. 1958. SI. 25; 4S pages. (I’B 
151268) 

Inx«tigation of Ptinfed Circuit 
Methods for Rclav .\])j)licatioiis-by 
H. R. Reeve and R, 1,. I raas. P. R. 
Mallorj- & Co. for Wright .^it Oc\cl- 
opment Center. U. S. .\ir lurce, 
August, 1958. S5.50; 253 pages. (PB 
1 51259) 

A High-Speed Electronic Printer for 
Digital Computer Output— bv W. Scott 
Grant. Radiation. Inc., for M'right .\ir 
Dc'clopincnt Center, U. S. Air Force, 
November. 1957. 52.50; 111 pages. 
(PB 151331) 


WHAT'S NEW 


Reports Available: 

Tire following reports were spon- 
sored by the Office of Technical Serv- 
ices. United States Department of Com- 
merce, Washington 25, D. C. 

Polymers Derived From Dihydroper- 
iluoiobutyl Acrylate— bv F. Knob- 
Inch and n. C. Hamlin, Wright Air 
De^■cloplncnt Center, U. S- Ait Force, 
September, 1955. 51.00; 35 pages. (PB 
131998) 

Reference Index of the Current Pro- 
tective Coatings Specifications— Ord- 
nance Tank-Automotise Command, 
Detroit Arsenal. U. S. Anns' (No Date.) 
$3.00; 159 pages- (PB 151166) 

Methods of Determining Surface 
Roughness— by M- K. Testennan, Uni- 
versity of Arkansas for Wright Air De- 


Technologv of Molybdenum and Its 
Allovs— A s'Tnposiiim sponsored b\' the 
Office of Nasal Researcli. September, 
1956. $.75; 16 pages. (PB 131793) 

Selected Bibliograplis on Precision Iii- 
stminent and Fluid Bearings M'ith An- 
notations— by /, G- Weir, U, S. Nasal 
Avionics Facilits', March, 1957. S2.50; 
103 pages. (PB 151791) 

Stabilization of Computer Circuits— by 
E. Hochfcld, Universitv of Chicago for 
Wright Air Deselopnicnt Ceister, U. S. 
Air Force, November, 1957. Sl.OO; 
39 pages. (PB 151255) 

Stnictural Evaluation of Beryllium 
Produced by Ses'cral Processes— B. B. 
Muvdi, "Ilie Martin Co., for \\’rig!it .^it 
Deselopnicnt Center, U, S. -Mr Force, 
June. 1958. $2.00; 66 pages. (PB 
151263) 

Research on Electro-Optical and Mag- 
netic Core Logic— by T, C- Matsliall, 



P6M Part Milled on Numerically-Controlled Unit 


Fitting for the mine door of the Martin P6M Seamastcr svas machined from aluminum 
alloy oa a numcrically-cuntrollcd milling machine in about one-third the time required for 
conventional milling. Operation is an example of application of the .\P T ssistcm of auto- 
matically prograiniug machine tools (AM’ Mar. 30, p. 95). APT (automatically piogiaincd 
toob) system was dcseloped at the Servomcchanbrns Laboratory of M.I.T. 
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use Airco’s new Dip Transfer' COi Process" 

for ALL-POSITION WELDING OF 
STEEL IN ALL THICKNESSES 

low costs ’easy fit up 'high speed’ very low spatter ‘no warpage 


In welding mild sheet steel manually, there’s only 
one wan fo reduce costs and produce high quality 
welds at the same time- Airco Dip Transfer COa 
Process Welding. Let's be specific; — 

• The complete Airco Dip Tran.sfer COa package 
welds in all positions . . . manually ! 

• Welds are hydrogen-free, 

» Virtually ends warpage — only low average 
currents are used for burn off. 

» Creates little or no spatter. 

• Handles typical steel joint fit ups. 


• No flux needed. 

• Penetrates deeply — critical for high quality. 

• Welds much faster than flux-based processes. 

• Uses money-saving PurecoCOsas shielding gas. 

• The basic equipment welds all weldable metals. 
The Airco Dip 'Transfer COc Process gives you 
consistently high quality welds at lower costs 
than any other process. For complete informa- 
tion, phone or write your nearest Air Reduction 
Representative. Ask for the new 24-page 
“AIRCOMATIC COa WELDING" Catalog. 







Air Reduction Sales Company 
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Jt. and L- J. .\iidrc«s. National Cash 
Register Co. for Wright .•\it Dc\clop- 
ment Center, U. S. Air I'orec. Septem- 
ber. 1957. S1.50: 51 pp. (I’B 

151237) 

Publications Received: 

Dictionars' of .\stionomy and Astronau- 
tics— by Amiand Spitz, coordinator of 
Visual Satellite Observations for the 
Smithsonian Astrophysie.il Observatory. 
Cambridge. Mass.: and Frank Gaynor, 
contributing editor. Encyclopedia Bri- 
tannica. Pub. Pliilosophical Libiarv. 
Inc., 15 E, 40th St„ New York 16. 
N. Y. S6.00; 459 pp. 

Definitions of over 2,200 terms and 
concepts related to astronomy and astro- 
nautics. 

Semicondirctors— Edited by N. B. 
Uannav, Bell Telephone laihotatorics, 
Murray Hills. N. J.-Pub. Rcinhold 
Publishing Corp., 450 Park Avc.. New 
York 22, N. Y'. SI 3.00, 767 pp. 

A refcienct on the |)hvsical chcinistn' 
and fundamental phvsics of semicon- 
ductors. with aiialv'ses of semiconduct- 
ing materials. 



Satellit'e Beacon 


carrier oscillator transiiiittet, originally built 
to broadcast Cracking signal and temperature 
data from the Project Score ‘■tailing 
satellite.'' now is available in production 

Princeton (ASCOPy Transmitter, which 
lias output power of 50 to 100 millmatts, 
can be ojierated at anv crvstal-controlled tie- 
qnency between 100 and 150 me. The 
device is derigned to be amplitude modu- 
lated. but phase modulation at subcarricr 
frequencies up to 22 kc. can be employed. 

in. lung, weighs 12 m. Total power con- 
sumpb'on is 250 mw. 


Engineer$ 

iand 

$denti$t$ 


• ASTROPHYSICS 

• SPACE MECHANICS 

• SYSTEMS DYNAMICS 

• MAGNETO 
HYDRODYNAMICS 

• AEROPHYSICS 


for creative work! 


Baltimore 



We need men who can make original 
contributions in stability and control 
analysis, studies In space environment 
and navigation, magnetism, other 
problems in flight. In return 
we offer recognition of your ability, 
advancement commensurate with 
your accomplishments. Write or 
phone William Spangler, Manager, 
Professional Employment, Dept. AW3, 
The Martin Company, 

Baltimore 3, Md. 



where the North 

meets the South 
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Magister Trainers 

GLTman-buill ,\ir Fouga Ma^stci CM-170R 


joint company formed by Ernst Hcinkcl 






service-proved and available now 


SMALL APPETITE 
NOISE SOURCES 


Hailstones Severely Damage 
C-133 Transport; Crew Unhurt 


Nacelle leadin| edge and intakes were dented by Iiailstones. 


Hailstones bit the C-133 with such force that wing leading edge was pierced in ses’cral sections, and badly dented in others. 
AVIATION WEEK, April 13, 1959 


Short barrage of hailstones, estimated at only 30 see., severely 
damaged a Douglas C-133 lutbo|>rop transport but the airctafl 
continued for another 200 mi. before landing safely. .Ml four Pratt 
& Whitney T34 engines functioned normally although oil coolers 
were heavily damag^. Crew said the hail storm never ap|>eared 
on the ,\PN-59 radar. Most serious iniiiicdtatc danger came froui 
flying glass; leading edges of wing also were damaged, necessitating 
a landing made at a speed slightly higher than normal. The C-133 
was lieavilv loaded at the time. Repairs will require about 1-1,000 
mail hours. 'I'hcrc were no infuties, 


Force of hailstones resulted in this propeller damage. 


Until recently signal eimulatora for monitoring radar receivers 
or microwave relays were of two types. One waa a big and 
heavy ampere eater with ciimhersomc auxiliary' equipment; 
and the other was a sensitive though delicate instrument 
suitable only for the laboratory. 

^e call your attention now to the Litton 2000 series of 
miniature gas noise sources. The Litton 2000 for waveguide 
use is pictured above. It has a first cousin, the Litton 2007 
designed for coaxial cable use. We call vour attention because 
most lubes in this scries are now in production and we suspect 
there arc frustrated design engineers who will receive this 
announcement with keen interest, 

Our gas noise sources may properly be called miniature. 
They require only inches of space, smaller, lighter auxiliary 
equipment, and small voltages and currents. Around SOO 
volts fires them; 100 milliamperes maintains them. These 
characteristics, plus others, have coused them to find mitner- 
ous applications: for in-flight calibration and test of aircraft 


ivers; as oiKomatic watchdogs on airborne 
radar systems; and in other systems which require various 
iinmunilies to vibration, shock, humidity, and temperature 
cycling. 

The Litton family of miniature gas noise sources, like all 
Electron Tube Division proclucls, was designed to solve 
specific end item functions. Me have found that this pbilos- 
o]>by contrilnitcs to consistent reliability: lubes do their jobs 
more cfficicnllY, for longer periods of time, and at lower overall 
cost to the buyer. Other advantages also result. For example, 
these noise sources require no ageing-in and the L*2000 is 
replaceable in the field without changing the mount. 

Specific frequency ranges in L, S, G. X and K bands are 
covered. H you are concerned with radar transmission, or 
with microwave data links of any kind, we'll gladly send yon 
more information, ^ritc to Litton Industries Electron Tube 
Division, Office AS, 960 Industrial Road, San Carlos, Calif. 


LITTON INDUSTRIES Electron Tube Division 





...NEWS IS HAPPENING AT NORTHROPl 


RADIOPLANE PRODUCES 
FIRST COMBAT-READY 
SURVEILLANCE DRONES 

NEW SD-1 PROVIDES AN 

EYE IN THE SKY FOR ON-THE-SPOT 

BATTLEFIELD SURVEILLANCE 




In production and being 
delivered to the Army 
Signal Corps in opera- 
tional quantities, the SD-1 
is proved and ready to (ly 
unmanned photo reconnaissance missions 
for tactical troops. Meeting tough Signal 
Corps standards, this Radioplane drone 
exemplifies Northrop Corporation’s close 
cooperation with the U.S. Armed Services. 
Northrop-Armed Service teamwork pro- 
vides an early awareness of future defense 
nccds-enables a years-ahead start on vita! 
research and development. Northrop man- 
agement contributes cost-minded creativity, 
producing earlier effective answers to inter- 
national defense problems - delivered at 
minimum cost. 



Beverly KMIs. Celifornia 





America's new generation of „ 

supersonic pilots and spacemen. r 





Combines the capabilities of asbestos-reinforced plastic 
with the dramatically low conductivity of MlN-(^ insulation! 


New Min-Klad insulation may well be 
the most significant advance ever made 
in missQe and rocket insulation. 

Developed by Johns-Manville re- 
search scientists, Min-Klad is the only 
product of its kind, a permanent lami- 
nation of the missile industry’s hvo most 
effective high-temperature materials; 
1) reinforced plastic and 2) J-M’s 
recently developed Min-K Insulation. 

Oesi more than plastic olon* 
Min-Klad gives the missile designer all 
the advantages of high-temperature 
plastic; Strength, toughness, rigidityl 
Erosion resistance! High heat capac- 
ity! Yet Min-Klad does more. 

It also insulates . . . and with dra- 
matic effectiveness! Its insulating ele- 
ment is J-M's Min-K, an insulation with 
thermal conductivity that is lower than 
any other known insulation. Actually 


lower th-in the molecular conductivity 
of still air. And this conductivity 
(already less than half that of the best 
fibrous insulations) drops still further 
with altitude. At 10 miles, for example, 
it is decreased by as much as 40%, with 
further decreases at greater altitudes. 

Wide range of opplicotiont 
Min-Klad offers the missile and rocket 
designer a rich choice of heat-control 
possibilities. It may be used for a part 
that must insulate, yet have the struc- 
tural advantages of plastic. Where re- 
quirements call fora scuff- and erosion- 
resistant insulating surface.. .or for a 
good adhesive bond between Min-K 
insulation and other surfaces. Or, it 
may be used to control high transient 


temperaturesi For high heat capacity 
of asbestos-reinforced plastic combined 
with the low conductivity and heat ca- 
pacity of Min-K result in a product that 
provides minimum heat transfer under 
transient conditions. 

Min-Klad is now being tested for ap- 
proximately two dozen missile and 
rocket designs. Why not investigate this 
new material for your present thermal 
reqtiircments? Upon request, we'll be 
pleased to send you a sample of the 
material along witli detailed technical 
information. Write Johns-Manville. 
Box 14, New York 16, New York. (Ask, 
too, for information on Min-K insula- 
tion and the new aviation insulation 
brochure IN-185A.) In Canada; Port 
Credit, Ontario. 


Johns-Manviiie 
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BUSINESS FLYING 



NEW COMANCHE 250 taxiing past KC-13SA jet tanker points up how inilitarv aero clubs are building up modem private plane fleet. 


USAF Clubs Boost Lightplane Markets 


By Ei«'in J. Biilban 

Rapid grosvth of aero dubs in the 
U. S. Air Force, encouraged by en- 
tluisiastic support from higli echelons, 
not only is |)rn\'idiiig an im|iottant 
morale-building factor for serxicc per- 
srjnnel, but also has developed into an 
import-.int market for the business air- 
craft industry- 

Also es'ident is a trend toward greater 
utilitx’ of the airplane hv the growing 
number of Air Force club members, 
with attendant purchase of high-per- 
formance equipment to supprcnicnt 
aero dub training vehicles. Starting out 
as a more or less local leisure-time ac- 
tivity for fun and relaxation, the mil- 
itary aero dubs are developing a hard 
core of people, many of whom have 
never flown in a lightplane before, with 
the desire to use tlie private plane as 
a nonnal fonn of priv-atc transporta- 
tion for traveling and vacation. 

SAC Aero Clubs 

Detailed figures are not available on 
the over-all use of private and business 
type aircraft by dub members at the 
numerous U. S. militarv installations, 
but some striking guidelines arc afforded 
by a look at the oranizations being 
developed at USAF’s Strategic Air Com- 
mand bases here and abroad. 

Acro clubs arc now established at 
some 50 SAC bases in the U. S., Spain 


and Labrador and their membership 
roils total approximatclv 3,500 military 
and civilian personnel attached to these 
stations operating some 250 light air- 
craft of ail tvpcs. 

Each of the Command's aero clubs 
is directed by a board of governors 
and tire president of each club is a 
representative to the S.AC ,\cro Club 
Assn, whicli meets pcriodicallv to re- 
port on club programs and to lielp in 
formation of new dubs. 

'ITic annual meeting of the associa- 
tion also is attended bv manufacturers 
of club-type aircraft and equipment 
makers, who display their products. 

During the annual .Aero Club Assn, 
meeting at Offutt AFB in September, a 



COL. M. E. WHITE heads aero clubs. 


veptesentative of Champion Aircraft, 
Inc., noted that some 15% of the com- 
pany's total sales in the past year had 
been to SAC aero dubs. The ‘next an- 
nual association meeting is scheduled 
in December at Barksdale AFB, La. 

Largest of the organizations is the 
pioneering operation at Offutt AFB, 
Omaha. Neb., headquarters of Strategic 
Air Command. Formed in 1950 with 
the enthusiastic support of Gen. Curtis 
E. LcMav, then commander of SAC, 
the Offutt Aero Club begiin witli a 
single Piper Super Cruiser. Today it 
operates 17 light aircraft, has some 300 
members and expects to reach about 
-too ill a month, according to Col. 
Maynard E. White, president of both 
the Offutt Aero Club and of the SAC 
Aero Club Assn. Col. White credits 
the aero dubs with being a "tremen- 
dous asset” to any SAC base and states 
that they are a major factor in occupv- 
ing the spare time of their pversonnd 
and in maintaining their interest in 
milibiry careers. 

.Approximately half the Offutt aero 
dub s members arc officers, of whom 
half arc rated pilots, the others being 
rated observers and navigators. Tlie 
other half of the members are enlisted 
men and civilians attached to the base. 
Approximately 20 of the members are 
civilians, including seven women. 

Membership rules ate kept to a min- 
imum and any officer, airman, civil 
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THE 360 CHANNEL TRANSMITTER-RECEIVER TYPE 210 


As air traffic increases in volume, the question of 
safe and efficient control becomes more and more 
important. A vast increase in the number of as- 
signed radio frequencies has been required in order 
to facilitate air-ground communications. 

Only a few years ago pilots could operate with 
10 or 20 channels. Later frequencies were increased 
to 80 or 90. Plans now call for 360 frequencies — 
enough to meet the need for years to come. In view 
of this channel increase, ARC now offers an all- 
channel, Right proven transmitter-receiver (Type 
210 Transceiver) covering all 360 channels. The 
powerful IS watts guarantees optimum distance 


range and the knifelike selectivity assures freedom 
from adjacent channel interference. Provision has 
been made for the selective use of single or double 
channel simplex. In the former, both reception and 
transmission are made on the same frequency; in 
the latter, transmissions are made on a frequency 6 
megacycles higher than the receiving cltannel. There 
is no wait between receiving and transmitting for 
re-channeling. 

This is ARC'S latest contribution to air safety. 
Ask your dealer for a quotation to include a single 
or dual installation, along with other units of ARC 
equipment listed below. 


Meets the CAA'S TSO C-37 


|ircraft ^adio (^arperatien boonton, n. j. 

- - roK ■ If MCEivess tuo loop siMcnoK miDtis 


to illlIOlUIIC OmtCIlOH FINOtRS • 



scn icc einplove or dependent is ehgibie 
to join on payment uf a $10 iiiitiutiuii 
fee. Aero dub members piy S5.50 
iiioiithh-; family membership dues are 
Ss a niontli regardless of tlic family's 

Vlying fees vary depending on the 
ttpe of airplane. I'or example at tlie 
\\'cstovcr SAC Aero Club. W'estover 
,M’B, Mass., dtv prices (including oil) 
for the Cessna 172 are $-1.50 an liout, 
for the surplus Beech T-34A trainer, 
S4; for the Cliampion Tri-Traselcr, 

53. 50 and for tlic Piper Comanche 

56.50 an hour, 

'ITie pilot pats for fuel at the time 
of fueling, instructor's fees ate S3 an 
hour. Payment is by means of bills 
mailed to each member on the first 
of cadi month and includes all flying 
and dues, payments being made to the 
dub treasurer. 

Practice Areas 

.\U iiceiiscd pilots arc permitted to 
operate from base riimv.iys, student pi- 
lots being flown to nearby practice areas 
to get their experience. Ground school 
is licid on tlic base in the evenings 
and includes use of slides and tape 
recordings. Many SAC aero ciiih mem- 
bers have started with no flying experi- 
ence at all and progressed to Kcderal 
Ai'iation .Agciicy-certificatcd instructor 
ratings and .some membets are young- 
sters who are permitted solo as soon 
as thci- ri-.ich tlie age of 16. 

Kliglit instruction .at tlic bases is 
iiaiidled by off-duty S.\C pilots who ate 
I'.Wratcd instructors, ^lailltellallcc is 
by licensed aircraft and engine mechan- 
ics among base personnel. Comnierciai 
ciiiiian instructors are also utilixed. 

Club members arc pcniiitfed to use 


tlic airplanes for trips; the length of 
time depends on tlie club's status. .At 
Offutt AFB the airplanes may be taken 
tor up to 30 days; at Westovet Al'B 
cross-countrs' fliglit length is limited to 
15 days- 'I'iie miiiiiiium cliatge for an 
airplane on trips is $2 a day. 
High-Performance Aircraft 

Introduction of high-performance 
tvpes such as the Piper Comanche lias 
been responsible for a sharp increase 
in aero club interest in the command, 
according to Col. W'hite. particularly 
among rated military pilots who ate 
more inclined to be interested in using 
a modem lightplanc with good cross- 
country characteristics than in the 
losvct-perfoniuncc trainer types. At 
Offutt AFB, for example, whicli lias 
four Comanches, the club is program- 
ing these for 60 hr. a month and ex- 
pects them to bo used at least 80 hi. 
a month. The Offutt club will prob- 
ably log more than 8,000 flying houis 
this year, Col. W'hite estimates. 

.Aware of tlic trend toward high- 
petfoonance lightplancs. Col. W'hite 
and a committee of officers from S.AC 
aero dubs visited lightplanc manufac- 
turers last year to cialnate the available 
ti'pcs .ind finally decided upon tlie 
Comanche- Piper cooperated to the 
extent of jumping over its own dealers' 
jirioritics for demonstrators and assign- 
ing tlic 33th and 56th airplanes on the 
line to a S.AC aero club purchaser, who 
IxHight the airplane out of credit union 

Major factors in picking the Coman- 
che o'cr similar types sverc low initial 
costs and low operating cost per mile, 
according to the officers conducting the 
ciahiation, in addition to factors such 
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ENGINEERS 

YOUR future is now 


...with CONVAiR-POMONA 


ELECTRONIC ENGINEERS 

Pssillons open require perscnriel wllh B.S. or equrvsieni, M.S., 
Ph.D. and 010 years ol related eiperienoe for assignments in the 
tollowrni areas. 

ANTENNA DESIGN ENGINEER 

Eiperience with antenna deslin and development In microwave, 
UHF and Vh; regions. Should be fainillar with antenna ^theory Irans- 

OYNAMICS ENGINEER 

To evaluate servo and guidance systems foi missiles. Dynamics 
stability loads and aeroelasticity. 

ELECTRONIC DESIGN ENGINEER 
Development, production design and evaliration of electronic 
modules and assemblies for Guidance and Control Systems. 
ELECTRONIC WRITERS 

Capable ol working with schematics and electronic equipment lo 
derive functional description and malnlenance instructions. 
OPERATION ANALYSIS AND RESEARCH 
Derivation and evaluation of advanced military electronic systems 
and research ol advanced smell guided missile systems. Strong 
background in Electronics, Math or niysics. 

PRELIMINARY O^ESIGN ENGINEER ^ ^ 

RADOME DESIGN ENGINEER 

RaOome design, evaluation and testing. Specific eiperience m 
radome design and measurements, antenna theory and pracDce 
is desirable. 

SUSTAINING ENGINEER 

Provide liaison and sustaining engineering support to manufactur- 
ing on production projects. Correct design deficiencies and per- 
form failure diagnosis on electronic components and systems. 
PHYSICISTS 

Positions open require personnel with M.S. or Ph.O. and J-10 years 
eiperience. 


CONVAIR/POMONA 

GENERAL DYNAMICS 
CORPORATION 


MINNCnPOUS « DAYTON • CINCINNATI • DENVEIt • MILWAUKSC • SAN FRANCISCO • PHIIAOSLRHIA « POSTON • SAIT LAKE CITY • CIEVEUANO 


US styling, c-.ibin cooni ,ind Ixi^.rgi: ca- 
pncihy. llie tencicncy to pick u Lycom- 
ing cngiiic-po'vt'rtd type «-as iilso 
pertinent bec.mse of S.\C iiero club 
operating experience svhidi indicated 
that this t>pe of engine h.id twice the 
operating life between overhiiuls com- 
pared witli competitive tvpes and also 
.1 considerably lower overhaul cost, 
AvtAiioN Wiiiti: was told. 

W'itli a continued number of Co- 
ni.nnches going into aero club activities, 
members are extenrjing their trips; at 
ORiitt -M'B they range into Canada 
and Mexico. ,\ recent two-Comaiiclie 
excursion from Offutt carried six gen- 
erals and a lieutenant colonel on n 
ringncck pheasant hunting expeditinn 
into South Dakota. 

Club inemberships arc transferable 
in rase personnel move to nnother base; 
a paid-up dues receipt and membership 
card is all that is necessary. In the 
event a member goes on extended tem- 
porary duty, he is placed on inactive 
status and continues to pay dues, but 
oil a teduced scale. 

Clubs maintain high safety stand- 
ards; chief instructor, instructor pilots 
or designated check pilots at each club 
conduct all checkout flights in cadi 
airplane and check pilots arc inspected 
by the chief pilot prior to becoming 
a checkout pilot and arc subject to tc- 
diecks. Check flights at ^^’c5tov•e^, for 
example, are conducted when any pilot 
has not flown the airplane in ?() days, 
lie is requited to make three landings 
prior to earning passengers. If the pilot 
has not flown the airphine in 60 days, 
the field check includes a minimum of 
five solo takeoffs and a corresponding 
nmiilicr of landings. 

Night flying checks are given if eross- 
cnimtiy flights will encompass such a 
requirement. A night living check iu- 
chidcs a 150-mi, ctoss-couiifty flight 
wn'th an instructor. Clubs have a flving 
safety board which includes the base 
flying safety officer and other qualified 
club members. 

Lycomings to Power 
De Havilland Heron 

Takeoff, loading and cruise speed 
characteristics of the foui-cnginc de 
Havilland Heron e.xccutivc transport ate 
expected to be substantially improved 
with installation of 5-IO-!ip. geared and 
supercharged cii|incs in place of stand- 
ard 250-hp. de ifavillaud Gipsy Queens, 
a modification engineered bv Vest ••'lit- 
craft de Mexico for Banco S’aciunal. 

Primary purpose of tlic conversion 
program, the modification companv ex- 
|>lains. is to provide the Heron with 

3 roved takeoff characteristics from 
1 altitude airports in Mexico. Ac- 
cording to Banco National pilots, the 
Heron at gross weight of 15,500 lb. took 


Smaller, Stronger Fasteners 
for the 
Aircraft 
Industry... 



Self-Plugging 

River... 


• IN A-286 STAINLESS STEEL . ' 

Where you need the • IN ALUMINUM ' < 

strength of a solid rivet— ^ i . • IN MONEL ! ' 

in those impossible, blind instal- 
lations — the new Cherry 3/32" 

Sslf-PIugging Rivet is the answer. 

These Cherry miniature seif-plugging rivets are 
now available in the industry-proven Cherry High 
Clinch configuration. Ideal for delicate installations 
in thin sheets with no damage to surrounding material. 


CHERRY RIVET DIVISION 

SANTA ANA, CALIFORNIA 

Townsend Company 

ESTABLISHED 1616 • NEW BRIGHTON, PA. 
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First to the Forty-Ninth ! 

Alaska Airlines Hies exclusively wHh AC Spark Plugs! It lakes peak perFormance lo span the 
peak! between Ml. Rainier and Ml. McKinley ... it lakes relioble spark plugs! Aloska Airlines files ’round 
Ihe colendor over Ihis rugged route sporked by ACs. 

Maintenonce ChieF George Sindl offers iFiis informolion, "Talk 
about esireme operoting conditions . . . Aloska Sas Iheml EKtreme 
^ weoltier — eilrorre lemperolures — estreire altitudes coll for 

\ supreme reliability! We hove Found that AC 281 plalirtum elec- 

trode spark plugs in our DC-6's deliver pluses in economy . . . 
fewer unscheduled removols due to fouling . . . Fosler starts to 
conserve fuel . . . ond no condensotion problems coused by tern- 
perature chongcs!" 

You'll find AC oircraFi Spark Ft|ugs best for tlie plones you fly I 
Get them from your AC supplier, TODAY! 





k THE SIECTRONICS DIVISION O 



AIRCRAFT 
SPARK PLUGS 



IIS 



First Photo of Cessna Model 210 

Cruise speed of 190 iiipli. is indicated bv results of nearly complete fl^lit test prognim on new Cessna 210 four-place business plane, 
uhicli retracts Its tricycle landing gear eoluplctclv into the fuselage. Cessna expects to get Federal .kviation .Agency type certificate and 
piodiuttion approyal this month. >vill officially unynril the airplane to tlic public in September, Powered by a fuel-micction Continental 
260-hp. engine, piice of the plane will not exceed S22.500 for a staiidard-criuippcd inodel, Cessna states. Indications arc tluit the 
210 will be in competition with I’ipei’s Inyy-wing Comanche 250, standard version of which is priced at $18,995. 


inotc riinyviiv for takeoff than a Dnvi|kis 
DC-7 at Mexico City, 'Hie field is 
7.400 ft, above sea level. 

Criii.se speed is also expected to be 
inerc.ised from 180 inpli, to better Ilian 
200 nipli. and onc-cneinc-out takeoff 
cliaractcristics also will be iiiiproycd. 

I akeoff sross weight will he inacased to 
14,500 lb, with the new Lycoming 
GSO-480-B l.\6 poyy ciplants. 

Conversion cost of approximately 
590,000 is expected to he less for future 
installations because of experience 
gained from initial modification. 

Bendix Warns Users 
On Counterfeit Vahe 

Counterfeit duplicates of a Bendix 
Pacific Diyision le'cr-operatcd poMcr 
brake \alvc allegedly- lta\e been foiiud 
in circulation by the mamifactiiret. yvho 
is yvariiing users and distributors that 
it yvill not furnish spares for ourhaul 
of these units and yvill nut assume any 
liabilities in event of malfunctions or 
failvites of the bogus item. 

Not- only arc the brake ralves dupli- 
cates of Bendix Pacific Division’s item 
No. 405146, but the alleged counter- 
feiter also has placed both Bendix part 
numbers and Bendix-Pacific namepkites 
on the item, according to the original 


manufacturer. Bendix-Pacific, in letters 
to distributors and mamifactiuers notes 
that these bogus yaUes baye been dis- 
coyered fitted inad\crtently on Aero 
Design Commanders serial numbers 595 
through 710. 

Bendix-Pacific advises that the al- 
leged counterfeit yahes can be identi- 
fied from its oyvn part by the blue ano- 
diacd casting body. Bendix-Pacific Part 
No. 405146 is finished in a black yvtin- 
kle paint. 

I'olloyving notification of the situa- 


tion by Bcndix-Pacific, Aero Design &• 
I'lnginiering Cotp. agreed to notify Fed- 
eral Ay iatioii Agency of the existence of 
tlie alleged counterfeit and also to send 
a mandatory bulletin to all Commander 
distributors’ to temoyc the Bendix-P.t- 
cific nameplates from tlie bogus yahes 
installed on their aircraft. 

B(^s parts base long been a prob- 
lem to operators and oyciliaul facilities 
yvorking with surplus aircraft— in some 
cases the parts being reworked surplus 
unapptoyed items. 



Red Chinese Build An-14 Transport 

Red Chinese version of Ait-14 Pchelka (Little Bee) light transport was rcpoitcdly built in 
Peking iu 68 days. Aircraft is designated Capital 1 and carries eight passengers. 


119 


AVIATION WEEK, April 13, 1959 



Sikorsky Delivers Rebuilt S-51 
1^0 Indiana Gear Works Airfleet 



When your priceless test 
data are recorded on film, 
you will find no more reli- 
able source of (lltn process- 
ing than Cfl. At CFI all of 
your film requirements. . . 
for seles, training, and 
visual aids. 16 or 35mm, 
will receive the most care- 
ful attention. 

CFI UNDERSTANDS your film 
problems. Cfl das processed 
ttie Invaluable film records 
of many vital projects. CFI 
recognizes the need for 
uncompromising quality and 
fast action, 

CFI FACILITIES are com- 
plete.. .end modern, CFI 
has developed many new 
processes and is the leader 
In Its field. CFI has com- 
plete security clearance, 
assuring safe handling of 
highly classified material. 
Cfl EXPERIENCE includes 40 
years as the nation's larg- 
est and most progressive 
organization, with complete 
lab facilities In both Holly- 
wood and New York. 

FOR COMPLETE INFORMA- 
TION on capabilities and 
service available, write or 
call for a sales repreSenta- 


; c±± ; 

CONSOllPATLO FILM INPUSTRIES 
9S9 Seward St.. Hollywood bS, Cairf. - KO 9-1441 
sat West S7lh St., Now York 19, rf.Y. • Cl 0-0210 


Stratford, Conn.— iiuli.iiw Gear Works 
Is IIr' first corporation to take dclisct; 
of a Sikorskt-rcTniilf S-nl lidicopfct as 
part of it sinall S-Tl cointrsion progmni 
uikIct war- at Sikorsky Dirisinn's orcr- 
lianl cc-ntCT lit-rc. 

Size (if the program di-pcnds in large 

measure on flic availabilitv of aircraft 
from flic milit-arv'. witicli has not liccn 
great. I'irst S-ol rebuilt hr Sikorskr 
went to the Stale of Connecticut t.WV 
Doc. !0, 1956. p. Ill) hut was taken 
largely as n |)rcstige iiK-asiire in its home 
Slutc. Hie military consersion program 
began to he scrimislv considered last 
sear and the first one seas dolisered a 
few weeks ago to the State of Ptmi- 
syhania. 

Price of the consersion is 545,000- 
mit including accessories. Pot this, the 
customer is to receise what aimiiuits to 
.1 zero-time airframe, engine and rotor 

'file surplus niilitars S-51s are 
torn down at the overhaul center and 
.ill parts inspected- Iliose which meet 
new aircraft standards arc retained and 
the others ate replaced. 

Indiana Gear, a major supplier to 
Sikorsky, will add the former Nats 
H05S-1 to its fixed wing e-xceutise fleet 
which consists of a Douglas DC-5 and 
a Bfccli Bonanza. Indi.ina Gear has two 

E hints at Indianapolis, bid., and the 
elicopter ssill be based at Weir Cook 


Mimici|wl .-Airport. Phe company has 
not set settled on the actual dt- 
tailed operational role of tlie licii- 
coptcr. blit it is certain to be used in 
sliultling plant personnel and visitors 
from the airport to the plants at be- 
tween iilants, ITic farthest plant is 
.ibout 15 mi. from the field. General 


Safety .\warcl 

Dc-jdlinc fnr iinmiaoHom for aiuuial 
Business I'Tight Safety .-Vward pTesenlt-d 
by hVtmien's VeTtiiiaiitical .\ssn. of Kan- 
sas is drawing to a close (Mav 1) and 
iiidmiry sources re'i>oit Unit coinmitlec 
w'oiild like to sec niaiiv more entries 
Hun have vet been snbinitled. 

award is one of ve-ur's high- 
lights in resiew of Inesincss flying activi- 
ties coveted during National Business 
.Virciaft .Assn.'s annual forum, which this 
vc-ur will be held in Miniu-jpolis, Minn. 

AA'.AA asks that names of nominees 
and siiminarv of their activities in pro- 
nmting hosincss Using safety he for- 
w.irdcd in time to ine-ct deadline to: 
Women’s Aicmiauh'cal Assn- of Kansas. 
I’. O. Bov 1676. Wichita, Kaos. 

Past recipients include: foUn P. Gatv. 
Beech .Aircraft fl954); Jesse AA'. Slonc- 
cijilKu-, Uiiivcrsitv of Illinois (1956); 
and C. K. .A. Brow'ii, Ohio State Avia- 
lioii Direefot (1957). 



INDIANA GEAR'S factory reinanufaeturcd Sikorsky S-51 is displas-cd on the nnip at the 
recent roll-out of IISS-2 twin turbine .ASW helicopter. The Indiana G(air sliiji is dark giav 
on tlic lower sections and light gray above and has a band of high visibility red, 
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public service operations such as search 
and rescue also are contcmplatcd. 

Anotlier but less certain possibility in- 
cludes cbarteriiii to outside customers 
as a means of defraying the cost, 'llic 
company is developing a hydrcijct-pow- 
crod boat and may test it in the Colo- 
rado River this year, the helicopter 
might be used to supply the test ]xirty. 

Indiana Cc-ar has taken the liclicopter 
on a lease-purchase arrangement on a 
foiir-v'car basis. Sikorsky. ho\ve\cr. is 
n(3t eager to carry the financing itself on 
sncli sales. 

Company Service 

Provision is made for dual controls 
in the ship and the company's chief 
pilot. Max Jobst. was here fast week for 
checkout. Jobst said that Indiana Gear's 
own mechanics would handle routine 
service and checks, but that the S-51 
would return to tlic factory for major 
overliauls. 

Hie color .scheme of the S-51 in- 
cludes a 24 in. b-.nul of flame red big!) 
visibility paint at the mid-section and 
extending to and covering the tail rotor. 
ITic tub section is dark gray and the 
top light gray, the color scheme chosen 
by tlie customer. 

Interior, done by Air Service, Inc., 
here, is compatil)le witli the exterior 
color. The headliner and rear bulkhead 
of the cabin are a gtav plastic fabric and 


the lining under the w indows tl)c same 
in red. Scats are gray cloth and carpet- 
ing is gray, .All fabrics arc cither inher- 
ently fireproof or treated for fireproofing 
by Air Servicc- 

Povverplant is a new Pratt & Whit- 
ney R985 AA'asp, Jr. piston engine. The 
standard S-51 three-blade rotor svstem 
with nietal interdia)igeablc blades is 

PRIVATE LINES 

Mark II Lcarstais have been ordered 
from PacAero Knginccting Corp., 
Santa Monica, one by Texas Eastern 
rransinission Corj),, Sbreveport, Li., 
and one by Central Soya Corp., Ft. 
Wayne, Ind. Recent Lcarst.ir deliveries 
by Pac.Acro include Mark Is to Island 
Creek Coal Co., Ilnntington. W. Va., 
and Walsh Cunstructiim Co„ N. Y. C., 
bringing number of Learstars built to 
45. . . . Current Pac.Acro b.icklog is 
twer 52. 5 million including recent fol- 
low-on orders for Spraymat anti-icing 
installations on an additional 240 .Acro- 
prodnets propellers for l.ockhccd Klcc- 
tras. deliveries running through October 
1959. 

Finance plan for private aircraft ra- 
dio and navigation gear, providing for 
IS-nunith payment period at approxi- 


U. S. Business & Utility Aircraft Shipments 

JinulrylliS 


1 N..MU„i„ 

Nol Eillingo 

A(X 0 Ooslfin Model 400 9 



M38.000 

Beech EIBS f 3 

ClU Air Model Ai | g 

91.773,000 

CoaindModoj JH ^ u 

Model I7E . 1 T14 

ModeUSO 1 n 

Model IE2, ShrUne I afl 

Model 3in; 1 13 

S4. 079.000 

Mods 7GC 10 

S113 000 

ColohlolC-lSklrnm., IV 1 

324.000 

Folrohlld P-17 F-17A ... | 31 

3i.soo.oogc 

Mo.oo.MueJ'’^ 

3194.000 

°"pA-IW^erCoh » 

F'A-13 Amieho I a 

32.390.106 

ToBls 1 041 


*^f-27 lotals repreoent dlrocl focivy sMoo'dl rotoil. ^ 0 ol F 27A (SDo, 7). 



friend 
or foe? 


Damage to wire 
insulation in soldering 
means delayed produclior 
ostly rework, smoller preflts. 
Soldering damage is procitcally 
eliminated by the use of Markel's 



TEFLON* LEAD WIRE 


Mnrkel Flexlead, the precision 
lea(i wire with Teflon insiJation, is 
unaffected by soldering tempera- 

Flexlead also is impervious to 
solvents, corrosive chemicals, lubri- 
cants and moisture — and is noted 
for its excellent flexibility and supe- 
rior electrical properties over the 
widest ranges of temperature and 
frequency. 

Markel Flexlead is available 
from stock in standard sizes and 
colors to MIL-'W-16878-C specifica- 
tions. 

For the same characteristics in 
insulating tubing, specify Markel 
Flexite in Teflon. 



AVIATION WEEK, April 13, 1959 


121 






imittlv SI 5 |)cr month, hm bcun de- 
veloped b)' Nosa-Ttcli, Inc.. Miinliat- 
tan Beach. Calif., for iJurohastts of its 
equipment, h'irm set up Nova-Tech 
.\ccepliinee Corp. to handle finance 

Service oj>eralQts belonging to Air- 
craft Kicctronics Assn, will hold their 
annual meeting April 50-May 1. at the 
Me.Mlistcr Motel, Miami, Ha. 

Fibergias Acro-Dnie spray tank, 
stated by inanufiicturcr to proclnee 56S 
lb- of lift when aircraft is doing 90 
mph.. is going into production in 1 10- 
gal.. 75-gaI., or 60-g.il, ca|>aeifics and 


uill be usailahle for installation on 
Piper P.-\-lS-.^ and Champion agricul- 
tur.il airplanes, 'fliin center section 
permits special cut-outs on special order, 
to |)crmit passage of dust liopper out- 
let. Item is built by Dakota Asiation 
Co., Huron. S. D. 

License agreenrent to produce Do- 
man LZ-5 helicopter in Italv at price 
of approximatclv SIOO.OOO ha.s been 
negotiated by Donian Helicopters. Inc., 
Danbury, Conn., and Doman-Mcditcr- 

Airlift of approximately four million 
pounds of cargo to build up and sup- 


FOR 

JETS 



MAXIM 

PORTABLE 

JET 

SILENCERS 

Model JEC-IO (shown) is 
designed specifically for 
the Douglas DCS and 
Boeing 707. This rugged 
unit affords a high degree 


MAXIM 

STATIONARY 

TEST 

UNITS 

Built to match your 

Units are engineered 
lor luture internal and 



E; 


EMHART 


jiort a big oil drilling rig in Guatemala 
lias been started using three surplus 
I 'airelhid C-82 Box Car transports each 
carrying 15,000 lb. Kqilipment is be- 
ing moved from a portsidc field to a 
strip 110 mi. in the jungle. Iiitoriia- 
tioiial Brown Drilling Co. is drilling 
tlie cxploiatorv well nir Ohio Oil Co. 
of Gnatcmala. .\incrada Petroleum, 
Continental Oil Co. and Union Oil 
Co, of California. 

Larger tanks. Iiolding -17.5 gal. of use- 
able fuel, liave l>ccn approved bv Fed- 
eral Aviation Agency for Bell 47) 
Ranger helicopter. New tankage in- 
crea.ses 47J's range by approximatclv 
40%, flic company reports. 

Export of dc Ilavilland-Canada civil 
Beaver and Otter single-engine utility 
planes during 195S totaled 17 of the 
foniitr tvpc and 53 of the latter make 
of total civil dcliveric.s of 25 and 3S 
respectively. Since deliveries of Beaver 
began, in 194S, dc Ilavilland has ex- 
ported 1.071 nut of 1.290 delivered 
through 1958; including S50 I,-20s tor 
U. S. Annv; since start of Otter deliver- 
ies in 1952. 271 have been exported out 
of a total of 299. including 1S8 for 
U. S. Army. 

Expansion of facilities .it Universitv 
of Illinois Urlxiiia Airport will be made 
using a 912,000 anonymous donation 
to build a T-hangar to house several 
executive aircraft. Current constnie- 
tion includes a 5420,000 terminal build- 
ing and control tower. 

‘T'ly it yonrscir tour.s of W'est Eu- 
rope have been developed bv .Air France 
in coo|»enition with Comagnic Mondi- 
ale de A'oyagcs. which will p-.ickvige 
economy air transportation via five 
French air line from U. S. to Paris and 
then arrange tour piirtici|)ants to use 
Pi]>er Tri-Pacer lightplancs to visit kev 
scenic areas. Each of four tours will 
average approximately 55,000 including 
transatlantic flight and first-class hotel 

Pilot proficiency training programs arc 
conducted bv 98% of business plane 
o]xjrators. a stiney conducted bv Flight 
Safety Foundation, N.Y.C., indicates. 
Return of 50% of questionnaires sent 
out by I''SF also indicates; 52% of com- 
|r.miev conduct their own training pro- 
grams and use outside facilities as well; 
58% use only their Own programs and 
10% use only outside programs. 

Lycoming engines with constant- 
speed ijropellcrs w ill rcjjiacc DM Gvpsv 
engines ;md fixed-pitch propellers in 
Australian-built DM Drover trimotor 
flving ambulances used by the Flying 
Doctor Scnicc in that country. 
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flSS-2 hovers before touchdown on land (left), SpUt cabin donr with steps in bottom section is visible (right). 
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MINIMUM TOOL CLEAKANCE CONDITIONS ON 
WITH HI-lOK ADAnOI TOOLING COMIIKED WITH 


AUTOMATION OF FASTENER 
INSTALLATION SPEEDS 
BLECTRA ASSEMBLY TIME 


AuLomaiic assembly of high strength Hi-Loks up to 45 per 
■ minute, is one of many producibility factors which enables 
Lockheed to produce a finished Electra in only 88 days. 
The Hi-Lok, because of its collar torque-oR feature to auto- 
matically obtain a preload consistent within ±10%, is 
installed quickly and quietly with standard high speed air 
drivers. Torque wrench inspection is eliminated. 
Manufactured in standard and precision tolerances for in- 
terference fit hole conditions, Hi-Loks come in a variety 
of material combinations where temperature resistance, 
high strength and weight reduction are design factors. 

ConlacI your Engineering Standards Croup for complete data on 

the neiv Hi-Lok fastener . .. or write to us. 

hadbmaei; «bgisihed, u. s. and poeiion patents applied foi 


• — ' RIVET TOOL COMPANY 

■i;:iir 
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Fi«*c stugcs of Nike Heiculcs nose cone producHon at Stratford, Conn., plant of Lvcoming Division, ,\vco MaiiufactuTing Corp., are at left 
forcgiouiid, starting with flat bank; preform: first and second spin and finished spin. .At right is a bydrospinning machine which has a 
cjjracitv of up to 60 in. in diameter. Mactiiiie eliiniiiates welded joints. 


Lycoming Uses Nose Cone Spinning Technique 




Flat blank is placed on hydrofonn macliine (left) and, at center, now is ready for first spittniiig. Final spinning is under way at tight; two 
Indcaulically controlled work tolls at left furcgtunnd ate dianietfleally opposed, ensuring ;i perfect round. Spinning also produces a fine 
niicrofinish. Cones ate made of 6061 aluiiiiiium. 


Lycoming ptodnccs the Nike Hercules nose cones ttnder subconhoct 
to Dougbs Aircraft Co. .At left, technician checks wall thickness, 
controlled to plus or minus ,006. Final ronndness check is made 
at tight. 
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FINANCIAL 


Fairchild Girds to Recoup F-27 Loss 


By ^^’iIliaIll H. Gregory 

I'airchild Engine &• Airplane Corp.’s 
net loss of 517,455,761 in 1958 reflects 
.1 decision on the part of tlie company’s 
nen' managcnicnt to take its financial 
"bath” now on the E-27 Friendship- 
turbine transport program to clear the 
Italy for profits on the program later. 

F-27 losses nritten down in 1958 
total S29 million and include 59.5 mil- 
lion in anticipated losses in 1959 and 
1960. Tlicse loss projections are based 
on an ultimate sale of 100 airplanes. 
If total sales fall short of this, furthei 
write-downs would be necessary. Fair- 
child reports 67 firm orders for the air- 
plane; 55 had been delivered at lear- 
end to five airlines and eight corporate 
customers. 

Underpricing is still a problem, 
tlioiigh the original price was raised 
from 5575,000 to 5655,000. .Another 
price increase is probable, Avi.niON 
W'nEK learned hist week, but would be 
part of a product improscincnt program 
that would in eflcct prosidc a new pack- 
age. Three stages of modifications in- 
solving interior redesign and «Hng re- 
finement to produce a higher aspect 
ratio without lengthening the span 
could raise the airplane’s maximum 
gross sveight to 40,000 lb. 

Such iucrcascs, howcier, raise still 
another basic problem: the market role 
of airplane. Installation of the Rolls- 
Royce RDa.lO 2.660 eshp. engine in 
place of the ROa.6 or 7 now used 
could expand the airplane's passenger 
capacitv from 56-44 now to 56. But 
Fairchild is concerned that this would 
remove the F-27 from the market it 
was designed to fit. Too large an air- 
plane might be too hard for local scr\-- 
icc carriCTS to fill or too big for corpo- 
rate requirements. 

As for nciv sales prospects, Fairchild 
is aiming at the moment for the trunk- 
lines tliat lia\c extensile short haul 
routes. It is pushing the F-27 as a 
complcmcnfaiy aircraft to the Lockheed 
FUecfra, for example, or to pure jets but 
also is finding the trunklines so in- 
loh’cd in jet financing and transition 
they hmc little opportunity to discus-S 
more distant plans. 

Besides its problems uith the F-27. 
Fairchild was hit at year-end bv can- 
cellations of the Goose diversionan.’ mis- 
sile and J85 small turbine engine. This 
resulted in the company writing down 
by 51,980.490 the 512 million engine 
and test facility it had built at Deer 
Park, N. Y., as well as the corporation’s 
cxecutis’c office building at Hagerstown. 


Md., so that the values of these would 
correspond to wliat the company cx- 
|3ccts to realise from their sale, wliich 
IS planned. Hie two facilities arc now 
carried on the bosks at 56.150,000. 

Most of the executive office person- 
nel has nioied to the production plant 
at Hagerstonii and lack of space there 
is reportedh- all tliat is presenting com- 
pletion of the move. 

Fairchild President |. II. Carmichael, 
wlio was named to the post last De- 
cember. Siiid in the compnm’s amuial 
report that, “It would be a mistake. 
Iiosveicr. to consider these develop- 
ments as indicative of a crisis of fatal 
magnitude in the company’s activities.” 

He pointed out the company was a 
major subcontractor on the Boeing 
B-52G program, that other missile and 
aitcraft development programs and an 
•Array surveillance drone arc under con- 
tracri and that the Sfratos and Astri- 
onics Divisions had maintained a satis- 
factory level of business. 

The Goose and JS5 cancellations re- 
moved 550 million in prospective 1959 
sales and this is reflected in Fairchild’s 
backlog at ye-.ir-end of 5155 million, 
down from 5170 million a vear carlicr- 
Of this backlog, 19% is in F-27 orders. 

Despite the decisive role the F-27 
plav's in Fairchild's problems, the com- 
pany recognizes that finding new mili- 
tary business is the most essential le- 


quirement for its survival, AvrATiON 
\5'fkk was told. It has begun an ap- 
praisal of its rapabilities and markets 
and evolved these concepts: 

• Sticking to medium size airplanes. 
I'airchild doesn't see itself in the hig 
airplane business and looks to the 75,- 
000 11). gross weight, 20.000 ib. pavloiid 
class as the top. 

• Remaining in the drone field. 

• Continuing or developing VTOL or 
STOL/projects, including uses in enicr- 
gciicv situiitions. 

■ Improving space capabilities iiiitiailv 
at least in the guidance field based on 
the company's drone experience. 

■ Building its engineering capabilities. 
Tile last is considered a vital neccs- 

•sity because of the grovvang trend of 
the military to buy technological capa- 
bilities primarily in contracting for ad- 
vanced projects. Tliis will not take the 
form of simply adding engineers but 
rather of hiring the right kind of engi- 
neers. One way open is to hire recog- 
nized leaders in technical fields. 

No effort was made in the annual re- 
port to gloss over the fact that the com- 
panv docs have financial problems: 

• Net working capital dropped from 
520.151.274 in 1957 to 56.071.789 
last vear. 

• Bank loans at the same time rose 
from 520 million to 550 million, though 
application of a 55,840,000 fax credit 


Space Vehicle Costs 


Cost per Unit 
After 

Development' 

S 2,500.000 

5.700.000 

6.500.000 

2250.000 

2.250.000 

5.600.000 


S 6,500.000 
2-1.500,000 
56.200.000 

250.000. 000 

200 . 000 . 000 


7,500,000 
! 5,00(4,000 
2,000,000* 


lissile piogipni. 

xlificd I'hoc-Able incorporating long coasting time capability, 
s a first stage. .Aerojet Vanguard engine as second. .Allegany 
Vanguard engine as third stage, 
autics and Space Adminstiation. 
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pm PUMP 

ri^PWMERS 

“Who Says A Pump 
Can't Handle It?" 


fs when we produced our very first 
^ump fi^ the then-new rayon indu^ry, 

the synthetic fiber industry for pump- 
ing rayon, acetate, celanese, nylon 

fibreVants aTl ove^the worlV(^ip.^^ 



coolants^for high-flying ■ 
equipment. fFig. t.) 



Vnnsiial prMrms solved by Kichols 
pumps include: saving weight and 
space by incorporating multiple pump- 
ing services in a single housing with 
a single shaft; tailoring pump configu- 
rations to meet specific performance 
and envelope-design conditions; mini- 
miiing turbulence and foaming of var- 
ious aviation fluids at high altitudes. 
ThU unique experience in industry 
wide pumping applications, combined 
with years of specialited development 
and production of pumps for aircraft, 
supercharger, missile, helicopter and 
electronic applications is available to 
help you handle new materials or solve 
unusual problems. 


W. H. NICHOLS CO. 

Woerd Ave,, Woltham 54, Mass. 


NASA Estimateis Project Mercury Costs 


Washington— Budget estimates for Project Meicii 
t^l S128.411.20D, including a*T954^su^lciucntal^ic 



Fiscal 1959 

S 600.000 

100,000 


11,500.000 

21,861,200 

1 . 100,000 

600.000 


400,000 


500.000 

300.000 


Sinuilators and personnel equip- 


and personnel training 150.000 

All other items 550.000 

Total 537,661.200 


irv. Natiorral Aeronautics and 
the 1959 and 1960 fiscal rears 
rquest (or $20.7 million. Here 

1959 

Supplemental Fiscal 1960 


S 300.000 

1.000,000 

$4,000,000 22,000,000 

16,000,000 27,700.000 


9,500,000 

3,000,000 

500,000 


3,400,000 


200,000 300.000 


500.000 500.000 

50,000 800,000 

$20,750,000 $70,000,000 


after the first of tlic s-cat cirt this figure 
to S25 million. I'airchild has a rcsoli'- 
ing credit agtecrirciit with a group of 
banhs allowing for a maxiiiuiin of 530 
million in loans, but this expires Sept. 
30. 

• Net worth dropped from 537.403.392 
in 1957 to 520,057,651 in 1958. Tliis 
cut the shareholders equity from 512.34 
to 56.60— which compares with a mar- 
ket price in the 59 a share area. 

• Current ratio, a rneasiire of liqrriditv, 
dropped from i.5 to 1 last rear to ij 
to 1. Tltat is. for everv dollar of ctit- 
rent liabilities at teat end, the coinpanv 
had SI. 10 in readily realisable assets 

Faircliild’s losses before the 55,840.- 
000 tax aedit were 524.447,761. Iltc 
tax refund was received bv the com- 
pany in February and on the basis of 
3 vear-end audit a further credit of 
51,172,000 was applied for. 

Fairchild, which has deposits of 
53,034.950 from l'-27 customers, is 
carrying materials, labor and other costs 
incurred on F-27 commercial contracts 
on its balance sheet at 59.144.405. 
Under its previous accounting polict', 
Fairchild had carried its F-27 losses on 
a proportionate basis, apnlyiiig it in 
segments on the individual airplane as 
it moved through completion. Its new 
system, in effect, writes off the total 
estimated loss on airplanes being built. 

I'airchild will proliibly show another 
loss for the first quarter of this year. 


Carmichael forcaist that the situation 
should improve after that and that the 
company ought to end the vear in the 
black. 

Bank loans are expected to he re- 
duced to 515 million soon. The com- 

E iny believes its working capital has hit 
ottom and will begin to rise again this 
year and that it can begin rebuilding 
its net work. Sale of the two buildings 
would be helpful in the latter. 

I''airchild stock reacted mildlv to the 
bad nc-ws. tliougli it did drop a fraction 
below 59 a share, which in the psist 
has been a resistance point. The com- 
pany feels its problems had already been 
discounted in the market since security 
analysts were aware last year that the 
company was encountering difficulties. 

One interesting sidelight to this has 
been the acquisition by a large New 
York investment fimi of a large bloc of 
Fairchild stock-about 200.000 sharcs. 
Actiuil ossaiership of the stock, which 
the investment firm holds in its name, 
is distributed widely among its cus- 
tomers and Fairchild does not feel this 
poses threat of a battle for control. 

Sherman M. Fairchild, who was 
named chairman of tlie board at Fair- 
child last summer when it became ap- 
parent tliat the F-27 program was run- 
ning into unusual dclav, discussed in 
the annual report what steps manage- 
ment has taken to meet the financial 

The hoard felt, at its meeting last 
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June, that in the absciite (jf F-27 de- 
liveries. costs must be mounting to a 
critical degree, lie said. TTiis is de- 
scribed as something of a guess, since 
starting costs on a complex project do 
not show up proinpth under anv con- 

A special working committee of the 
hoard was created to invcstig;itc and 
I'airchild’s accounting firm was in- 
structed to provide a staff to provide au 
intensive cost study in a hurry. 
Production Study 

.As a second step, tlic Iroard began a 
study of tlic production difficulties, 
vvhicii centered about differing mctliods 
between Kuropeau and .American tool- 
ing and maiuifactming. F'airchild had 
contracted with F'okker in Holland for 
its engineering of the F'-27. hut found 
tliis was tuned to flexible Dutch pro- 
duction techniques making use of highly 
skilled, relatively low cost master ctafts- 
men available there than to the rigid 
requirements of U. S. mass production 
tooling (AW July 25, p. 31). 

.A third step was to reorient Fair- 
child's management toward commercial 
capahilitv', represented by the appoint- 
ment of Carmichael. 

'"I'hc effect of these vigorous meas- 
ures,” Sherman Faircliild told stock- 
holders, "whicli at best could be ex- 
pected to yield onlv minimum benefits 
in so short a time, was mdo1y offset bv 
a change in military strategic concepts 
which led to terminahon of . . . Goose 
. . . .ind the J83. Wlien the govern- 
ment cancels a program such as the J83 


ill which it had invested mote than 560 
million of the tax-pavers’ money after 
encouraging vour company to build a 
S12 iiiimon engine and test facilitv, a 
director is bound to be as astonished 
and depressed as any other stockliolder. 

picture of the past year or of the im- 
mediate future. Beyond the immediate 
future no one can sec with certainty, . . . 

"TTic company has been through a 
goodly number of major successes and 
its share of diffiailtics in the almost 40 
years since I founded it. I have no less 
confidence today than I had in tlic worst 
days of its long liistory that it has a 
role to play in its indiistrv-. an important 
and profitable role.” 

I'o add to the company’s |irobkuis. 
the Renegotiation Board has dctcniiincd 
the company made 52 million in excess 
profits in 1953 and seeks a net refund 
of 5400,000. The comirany appealed to 
tlic U. S- Tax Court for review but has 
provided for anv necessary refund. 

Northrop Corp. First Half 
Earnings, Backlog Increase 

Northrop Cotp. earnings for six 
months ended Jan- 31 totaled 53.144,- 
704, or 51-97 a share. F'.arnings for the- 
s.imc period last vear were 52,564,369. 
or S1..52 a share. Sales and other income 
for the first half of I’iscal 1939 were 
5116.042,409, compared with 5125,- 
524,168 for the prcviou.s vear's first halfi 
Backlog of orders totaled 5264 million 
on Jan. 31. an inctea.se of 522 million 
over the backlog as of July 31, 



computing 

components 

from Librascope 


New precision 
differentials with double- 
bearing pinions 



Angular to lineal 
conversion with 
sine-cosine mechanism 



„ . lion, and many other 

trlgonoiiietric functlons- 
SEND FOR DATA SHEET 43-44 

Librascope, inc. 
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testing or monitoring . . . 


YOU CAN 

RECORD 

RESULTS 

BETTER 

WITH 

BRUSH 


All Brush Recording Systems reflect advanced 
concepts in design that mean exceptional versatility, 
accuracy and reliability in your data 
collecting operations. 

Your most exacting requirements can be met by 
these direct writing systems whether military or 
industrial. They display information instantly — give 
you precise data for quick decisions. You control 
the data you need, exclude the extraneous, and have 
optimum flexibility for fiiture applications not 
yet contemplated. 

Widest choice of equipment in the industry. Ink, 
electric or thermal writing . . . curvilinear or rectilinear 
readout . . . horizontal or vertical presentation 
. . . chart speeds from 10 inches/day to 4 feet/second . . . 
complete selection of amplifiers . . . rack mounted, 
bench top or portable configurations. 

A pioneer in instrumentation since 1930, Brush has 
always built for ruggedness and precision. 

Installations are right. Operating manuals contain 
clearly written instructions. Your personnel are 
trained properly. 



In designing, testing or monitoring you can get 
better results from Brush UUralinear Recording Systems. 
Let’s talk it over. Set a date. We’ll be there. 


-brush 


I IV STR.U1VI E XTS 



Bell Tests Obstaele-lnformation Radar 


By Ctaig Lewis 

Ft. Wortli— Bell Helicopter Corp. i.s 
leitiiig ii new teir.iin clc.ir.incc and 
ground mapping radar licrc which dlls 
a gap in lielicuptcr insttumciit flight 
capability by providing obstacle infor- 
mation for operations close to the 
ground. 

Tlic radar 'vas dc'clopcd for the 
Army-Nan- Instnimciit Program (AW 


Nov- 4, 1957, p. 96) by Bendix-Pacific 
Division of Bendix Aviation Corp. It 
is one of a series of sensors Bell will 
aentuallv combine to produce an inte- 
grated all-weather instrument flight sys- 
tem for iiclicoptcrs- 
Bendix radar will pros-idc navigation 
information for the system and will give 
it an obstacle sensing capability. Ability 
to avoid obstacles in all-weather con- 
ditions is currently a gap in hcli- 



RADOME covers Bcndiv-Paciflc radar moonted on Bell RH-2 (HU-1 research helicopter). 



copter instrument fliglit systems, and 
adding this cupabilitv will permit all- 
vvcatlier military operations between 
mountains, in ranyons and in similar 
low altitude situations. 

Radar system is designed to operate 
over a 10 mi. range for ground map- 
ping and up to five miles for obstacle 
avoidance. Tlic svstem weighs 75 lb. 
Target Location 

Bendix svstem is a Kii-band pulse 
radar using phase euinparison for ac- 
curate location of targets in the vertical 
plane. The reflected radar signal is re- 
ceived bv two slotted arrav's, detected 
bv dual mixers and amplified by dual 
If'' channels. The signal is then phase 
compared and np-down information de- 
rived. The unique antenna is 3 in. 
wide and 40 in. long. Bendix says the 
narrow dual slot array device is less 
than one-tenth the area of an equiv- 
alent resolution parabolic dish-type an- 
tenna. The system’s 0.1 microsecond 
pulse width and one degree azimuth 
beam width provides higli resolution. 

The antenna arrays consist of 83 in- 
clined shunt slots in the waveguide. 
Azimuth beam width is one degree, 
and elevation beam is 0.5 deg. for 
switching. Elevation beam width is 
produced by two vanes which form a 
horn with a vertical aperture of less 
than 3 in. Phase-limiting antenna pro- 
vides a signal which furnishes terrain 
clearance infoniiation through a new 
phase comparison technique. The sys- 
tem includes two amplitude-limiting 
pliasc-tracking IF' amplifiers and a phase 
detcetor. 

Antenna Mounting 

The antenna is mounted in a ra- 
domc on top of the cabin and forward 
of the rotor mast. Drive mechanism 
rotates it through a 360 deg. scan at 
60 rpm. Ground mapping information 
comes from the vvliolc scan, but ob- 
stacle information is taken only from 
tlic 40 deg- forward segment of the 

This segment is limited by the re- 
quirements of the display, not by radar 
rapabilitv. 

Mounting tlic radar antenna on top 
of the RIl-2 (IlU-1) helicopter intro- 
duces some interference in tlic teat 20- 
dcg. segment from the main and tail 
rotor structures, but it is superior to a 
belly mounting because it provides in- 
formation on the ground and in hover 
that could not be provided from a belly 
position. And putting the nidomc undci 
the helicopter would also make it vul- 
nerable to ground damage. 

Rccciver-transiiiitter and power sup- 
ply for the svstem ate housed in a case 
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that is 20 in. long and les.s than 11 in. 
wide. The transmitter operates at 50 
kilowatts, vvilh peak power at 16,500 
megacycles and a repetition rate of 
2.400 pulses per second. Pulse width 
is 0-i microseconds. Input power is 
28 volt direct current, 115 volt. 400 
cycle three phase, and this requirement 
can be met bv available power on lieli- 
copters and small fixed wing aircraft. 

%ell is now using interim displays to 
test the radar system’s capabilities. One 
is a monochromatic cathode ray tube 
display that is used for obstacle infor- 
mation only, and the second is a cath- 
ode rav tube display that shows both 
navigafion and terrain clcanmcc infor- 
mation- This second display shows ter- 
rain features in red and green. .An ob- 
stacle tliat is below the centerline of 
the antenna is green, while obstacles 
above tlic centerline are red, indicating 
possible danger. 

'I'he optimum set of displays for tire 
integrated flight control system liave 
not yet been determined, but the Ben- 
dix radar will present roughly the same 
information on the optimum displays 
that it shows on interim displays. 
Navigation Display 

Eventually the system will have a 
navigation display involving the Plan 
Position Indicator principle used in 
the interim test display, perhaps with 
the addition of an overlay. This op- 
timum display will use the Bendix 
radar to map the ground for navigation 
purposes. Utility of the two-color 
.scheme to tell the pilot whether ter- 
rain features are potential hazards is 
being explored. 

Obstacle information from the for- 
ward segment of the radar scan will 
also be presented on the vertical flight 
control display which the pilot will use 
in the integrated svstem to flv the ma- 
chine in instrument conditions. Tliis 
display will probably be based on an 
optical system developed by Auto- 
netres Division of North American Avi- 

The Autonetics display is a large lens 
which permits everything to pass 
tiirough j narrow vv-.iveiength in the 
green section of the light spectrum. 
The lens c.itches the flight display pro- 
jected in this wavelength and presents 
a grid pattern picture to simulate tlic 
ground. 

'I’he display presents its pattern with 
visual depth so that, unlike cathode ray 
tube displavs. a pilot’s eyes don’t liave 
to adjust from close to distant sight in 
the transition from instmnrent to con- 
tact fliglrt. 

Obstacle information will be pre- 
sented on this vertical display at the 
proper angle and distance so any object 
w ill have the correct ranee perspective. 
The antenna is deliberately unstabilized 



Price Cutting vs. Bconomy 


Competition can be the life of progress; indiscrimi- 
nate price cutting, the death of it. 

One of my favorite stories concerns the farmer who 
had to cut costs in order to compete successfully in 
the market place. He arbitrarily cut the ration of 
oats consumed by his mule each day. This he did over 
a period of time and, although the mule “kicked” 
about it, the farmer continued to demand a full day's 
work from him. The economy of the reduced rations 
pleased the farmer, but the mule died of malnutrition. 
Even when customers “kick” about prices, manu- 
facturers must avoid, at all costs, the mistake of indis- 
criminate price cutting to remain competitive. It is 
our responsibility to find and eliminate the sources 
of waste in our operations in order to hold prices 
down. We must also adopt all possible improvements 
in engineering, manufacturing and marketing tech- 
niques. This approach is the only feasible means of 
providing improved products at lower cost to the 
ultimate consumer. 

In the current race for technological break-throughs 
occasioned by the advent of the Space Age, we com- 
ponent manufacturers must design and produce, 
within a realistic budget, the required equipment at 
a reasonable price, This “price” cannot be arrived at 
by arbitrary price cutting if we are to remain solvent. 
We must convince buyers and contracting officers 
that: 1. A reasonable profit is necessary to perpetuate 
a business. 2. Prices must allow for equipment re- 
placement and obsolescence. 3. Pikes must support 
a reasonable Research and Development effort. 

If we fail in this task, it is conceivable that the buyer 
will awake some fine morning to find that the mule 




President 


ELECTRO TEC CORP. (f) 

P. O. Box 37L. SOUTH HACKENSACK. N. J. 

PioducU of Precision Crafismaiaiiip 
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the only 
jet-sta.rtex* 
hose with 
SO'vemment 
a.ppz’O'va.l 


Rugged Quaker jet-starter hose is the first and only hose of 
its kind to receive U.S. Government approval for use in 
starting jet engines. 

500" air under great pressure inside— arctic temperatures 
outside— can’t hurt this brute. The inevitable whipping under 
jet-starting pressures never causes air blockage from kinking. 
Hose length remains constant under pressurization and de- 
pressurization. And the extra spiral scuff jacket on the outside 
takes the roughest abrasion while maintaining the flexibility 
necessary for quick ground operations. 

Get complete information on Quaker jet-starting hose from 
your local Thermoid industrial distributor, or write Tkermoid 
Dinsion, H. K. Porter Company, Inc., Tacony & Comly Sts., 
Philadelphia 2i. Pa. 



H.K.PORTER COMPANY, INC. 



so the ohshicle blip will ino\c with the 
display pattern, ratlier than remaining 
statioiiiirs in the display. 

The radar system has fixed range 
scales of 9 mi.. 3 mi- and J mi. It 
also has a flexible range feature tied 
to altitude in which radar range scale 
decreases from 3 mi. to 3 mi. as alli- 
tude dcaeases during a landing. 

With this ‘‘rubber range” feature, 
the pilot has a broad picture of the 
area when flying at altitude and a large 
picture of the immediate area when 
he is at trectop lewl or landing. 

In a demoastration at the Bell plant 
here nith the antenna rotating about 
10 ft. from the ground, the interim 
display cle-.irly showed helicopters 



New Ceramic Tubes 

Family of new miniature ceramic tubes, de- 
signed for operation at temperatures of 
JOOC, which has been developed by Gen- 
eral K.IcchHc were displayed fur first time at 
recent Institute of Radio Engineers conven- 
tion alongside the tspe 7077 (bottom photo, 
lower left), a UHF ttiode. currently in pio- 
diictioii. The Z-2537 (top left! is a UHF 
diode, the Z-2692 is a cold-cathode voltage 
reference diode, the Z-266-f is a high gain 
triode; the Z-25J6 is a power rectifier: the 
Z-2696 is a lug-tcrminal version of the type 
7077 triode; the Z-2J53 is a high-mu triode 
for audio or radio ftequcncs use; the Z-2354 
is a power triode: the Z-2693 is a higli-iim 
triode with a 25.000 micromhos tnmscoii- 
ductance; the Z-2352 is a mediuiu-nm tti- 
ndc for AF or RF applications and the 
Z-2727 is a power |)cntc^. .Applicatioo ol 

1.20D me. RF amplifier (photo at top) using 
the ty pe 7077, which lias a 15 db. gain and 

75 db. gain and a 1,2 db. second-stage noise 
figure. 
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Hydromatics PL-O-BAt-t- valves 


Hydromatics mokes them all . . . from o simple 
Va turn hond-operafed valve to o complex pres- 
sure-operated 7 millisecond valve ... in sizes up 
to 14". All incorporate Hydromatics unique 100% 
flow efficiency characteristic. 

Applications range from high pressure missile 


base installations with off-the-shelf hardware to 
such special uses as catapult launchers, arresting 
gear, and emergency shut-down systems. 

Write for complete information on Hydromatics 
outstanding line of valves for high 

pressure, cryogenic and corrosive applications. 


Hydromatics, I 

LIVINGSTON. NEW JERSEY . WYMAN 


no. 





. . . . the Quality 
Shows Right 


Through i 



Precision-Built 

by PRECISIONEERS 

1. SloTled rolor holds 4 corbon vanes 

2. EccenTricolly bored corbon liner 

3. Press fit ol liner and bearings 

5. Inregrol reliei volve 


TITAN Positive Dispiocemenl Rotary 
FUEL PUMPS ore preferred equipment 
on thousands of engines each year 
where most pump per do/for invested 
—rather than price alone— is a foclor. 
Based on simple, proven, low-main- 
tenance design, these pumps have on 
mony jobs served for a decade or 
more, outwearing two or more en- 
gines! Billions of miles of low-cost 
operation on oircroft, heavy diesets, 
trucks and buses prove thot TITAN 
PUMPS are quality-built to lost, 
TYPICAL AIRCRAFT PUMP 



TITAN PUMP AND 
ENGINEERING CORP. 

Novi, Michigan 



piirkcd 15 yd- apart in a line 100 yd. 
away as distinct, separate objects and 
piosidcd a clear picture of the bound- 
ary fence around the landing area, 
n. W. Upton points out tliat a sliarp 
picture like this is essential to a pilot 

S to land blind at a heliport or 

]. 

Du Mont Scan Converter 

Allen B. Du Mont Laboratories is de- 
veloping a scan conterter designed to 
present the forsvard radar infonnatiiiii 
on the scitical display in the integralod 
ss-stein. T'iie Du Mont system will pre- 
sent obstacle information in the flight 
display svith the proper range informa- 
tion and superimposed on the basic 
gruimd plane displas' being used in the 
Army-Navy Instrument Program. Bell 
is testing the Bendix radar with the 
Plan Position Indicator display no«, 
and work will start with the forward 
looking display this month sshen the 
I^u Mont scan converter has bcc-n 
mated ssifh the radar. 

Du Mont is also dcs cloping an elec- 
tronic ground plane generator whicli 
is scheduled to be asailablc this month. 
Paralleling this Du Mont program. Bell 
has developed an electromechanical dis- 
|)Iav generator in its own shop for test 
purposes, and both pieces of etjuip- 
inent will be esaluated for the job of 
generating the picture on the vertical 
display. 

All of this equipment is being dc- 


seloped under the Army-Navy Instru- 
ment Program, a long-range research 
project which is supposed to come up 
with an uncomplicated, coinplotelv inte- 
grated flight control system whicli will 
ennit aH-«'c-ather operation of both 
xed-wing and rotary-wing aircraft. Bell 
is program manager for the helicopter 
phase of the program, and Douglas Air- 
craft Co. is running the fixed-wing 
phase. 

Bell is irsing hvo helicopters in its 
part of the program. The RIl-1 is an 
IlTL-7 nliich is used to test new hard- 
ware and which serses as a testbed for 
the preliminary test of the program 
concept. Ilie RII-1 also has a detach- 
able cockpit nliich can be attached to 
a dvnamic simulator to compare results 
of real and simulated test runs. The 
RH-2 is a new turbine-powered HU-1 
off the Bell production line, and this is 
the machine which will evcntuallv be 
the testbed for the integrated (light 
control system which the Army-Navy 
Instrument Program effort will produce. 
Work Monitored 

Since some of the liardwarc dc\cl- 
(jped may fit both programs, Bell and 
Douglas monitor each other's work 
closdy. Tile Bendix radiir, for c.xamplc, 
can be used on fixed-wing aircraft as 
well a.s helicopters, although the limited 
range probably would restrict its use 
to small liaison, cargo and utility air- 
craft. 



Vertol YHC-1B Chinook Flying Crane 

Artist's conception of turbine-powered Vertol YHC-IB Chinook helicopfci, which will be 
designed for U. S, .Xmiv by X’ertol .\ircraft Corp. Vertol was winner oi a fivc-coinixinv 
competition for the two- to three-ton transport and flying crane. Choice has been under 
discussion for some time but primarv trouble bas been financial (AW Mar. 9, p. 87). 
YHC-ls are outgrowth of L'ertol Mode! 107, of which 10 hase been ordered by .Amir. 
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Canadair CL-28 Argus Trains Wit'h Submarine 

Canadair CL-28 Argus works a training mission over the .Atlantic ocean with a British Roral Navy submarine on loan to the Royal Canadian 
Navw. Maritime Air Command aircraft is equipped rvith new tadomc ( L"’ Oct. 27, p. 109) that cuts CL.28's weight and drag. 


AMC Contracts 




Wtiglil-Pattctsoii AI'B, Ohio— I'ol- 
lowiiig is a list of unclassified contracts 
for $25,000 and orct as released by the 
Air Materiel Command .Aeronautical 
Systems Center; 



VnltfU niatcv aivel Corp.. PlttsLlirlrh. 



N’ew Yurk. malatrnancr of VC-IS7A type 
nlri-ratt, (PR OC-9-O1F-YC-137A-104SI), 

Corp., Detroit, Mich., facilities for Ihc pro- 
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SWAP 


The vigorous growth of our new electronic department, staffed with over 500 highly skilled specialists, 
has created many openings at an executive level on such vital programs as: 

e Design, development and manufacture of an advanced high speed automatic checkout system for 
F-IOIB aircraft utilizing latest digital techniques, logical design techniques, transistorization, 
and high speed tape programming. 

» Systems engineering. 

• Systems analysis on advanced aircraft and space vehicles. 

Take this opportunity to further your professional career, in a creative climate, complemented by a 
comfortable suburban home environment, and the most opportune educational facilities at two 
renowned local universities. 


. . . and now may we have the bpportunity of reviewing your resume. 



ummiu' 


PBRSOtTAl. 

Name . „ ^ 

- 1° years St. loyj 

RffYSrpAT yi t rp ' 
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autMitTS~|j, ®«velopfflent anrf ^ at ^“^’onneli 

'=°">pieteiv systei. quantity 

"“...ni MPsSa"' “J' ».a.s.a. 
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"The next voice you hear..." 


Tomorrow— or the day after tomorrow— we'll hear 
voicesfromthe remote reaches of space. They will travel 
over electronic highways that span interplanetary dis- 
tances in a matter of seconds. 

Hoffman has been a leader in modern communica- 
tions since electronics moved from the primitive stage 
of simple entertainment radio to become a major tool 
of science, industry, and defense. And probing into the 
secrets of space affords the scientists and engineers at 
Hoffman exciting new areas for exploration. 


To meet these challenges, Hoffman is broadening its 
capabilities to develop new techniques in space com- 
munications, such as: 

METEOR BURST COMMUNtCATIONS • FORWARD SCATTER 
TRANSMISSION • FREQUENCY SYNTHESIZERS « SELVOX • 

VLf COMMUNICATIONS SYSTEMS • SPECIAL PURPOSE 
TRANSMITTERS ANO RECEIVERS • DATA LINK SYSTEMS 

Communications problems in the conquest of space 
are being met now at Hoffman, where creative minds 
are helping to build the electronic future of America. 


[fsffman Electronics 





British Accident Reports 


SAFETY 


Pilot Misread Altimeter in Viscount Crash 
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The sircTAft had taken off at 2042 l.r,‘ jwen operated by a crc<v of t«o pilotj since conversion coi.rse, vvitl. nliicl. he had had 
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A spcci.il clouil base icporl at 2210 hr. 
gavv Jtli covet at 200 ft., jlths covet at 40U 
ft. and tthi covet at 2.500 ft. 

On tlic day of the aeeideiit. Capt. ilankiii 
v.~a% tottered for '‘.\t*ailable 2” diitv which 
imolvcd being on call at home from 1400 
lit. to 2200 hr. He spent the mumi'ng and 
afternoon wotking in his garden, and at 
about 1730 hr. teccived a telephone call 
from the BK.\ Ro.stcr Room at London .\it 
port asking him to take a charter flight to 
Preslsvitk departing at 2030 hr. lie left 
home hy car ami reported to the Kiting 
Staff Dnlv Officer at London .\irport at 
1920 hr. There he was joined by Kirst 
Officer Fleming whom he had not met bc- 

Kiist Officer Mcining was tosk'red for 
"Staiidbv 3” dntv which involved being 
available at London .\irport from 1600 until 
2100 lit. lie liad had a rest of about an 
hour and a half in bed before leaving home 
for London .Airport where he had reported 
at 1600 hr. 

Capt. Hankin went to the Meteorological 
Office to be briefed ami to collect Ins Flight 
Korcc.ist form, then he and the first officer 
obtained .i thorough briefing on Prestwick 
in the -Vcronaiitical Information Scnicc 
briefing room. They wrmt out together 1o 
the aircraft, canied out the checks and drills, 
taxied out anil took off at 2042 hr. llie livo 
pilots prm'idcd the operational erew and the 
captain was in the Icfthand seat at the con- 
trols lliroughout the flight. 


IS, 500 ft. on aiiw-ass .ind the captain h.id 
calculated that he wuiild start the descent 
at 2154 hr,, i.c. five niiinitcs before his ETA 
at New Calloway radio beacon. He passed 
this information to Scottish .Airwaj-s at 2147 
hr., adding that he understood the Prestwick 
weather was not too good and that if it was 
Isclow Ins minima, he proposcti diserting to 
Renfrew. 

He was given the Rciiftcsv weather In 
reply as 5 naut. nii. visibility, with 1 covet 
of cloud at SOO ft. and }ths coser at l.SOO 


Approach Procedure 

Descent was actually begun at 2153 hr. 
with initial clearance to 8.000 ft,, and at 
2154 the 2150 Prestwick weather was passed 
to the aircraft. This put the cloud base just 
below the RF,.A minimum of 400 ft. 'nie 
captiin then said tirat he would cany out an 
approach using ILS to Rmiwru’ 21 clown to 
the minimum. He reported passing New' 
Galloway at 215" hr. at 13,000 ft. descend- 
ing to the rcciearcd altitude of 4,000 ft. 
and cstiinating Prestwick Bc.acon (C)R| at 
2204. ,\ change of R/'F frcqucncs was then 
made to Prestwick .Approach .and in his 
liiitui cull just after 2138 hr. the capt.iin 
said that he was at 11,000 ft., descending 
to 4.000, ami again gave hU intentions. 

Between 2203 and 2204 hr. the captain 
tuld Prestwick Director (CC.Al, who was 
going to position the aircraft for the ILS, 
that he was then at 14.500 ft. descending. 
'Hie Director Controller replied by saving 



Bell Producing HU-1A, H-13H Helicopters 

Bell HU'l.A Iroquois and Bell II-13H Sioux hclieoptcns arc in production at Bell Helicopter 
Coip. Hurst plant, between Ft. Worth and Dallas, Tex. Company has received 
production contracts from U. S. .\rinv totaling $23 niillion (AAA' Mac, 16, p. 35), 
extending production into 1961. Iroquois (at left) is powered by a Lycoming T53 free 
turbine engine derated to 770 slip, at 6.400 rpm- H-13H is (line at right) equipped svith 
a Lyeuming A'0435 engine, producing 200 hp, and can carrv three |Xrrsons. 


■'Aon arc too high for me at the moment. 
Ill t.ikc son frrim the holding pattern svhen 
you reach the be.scon,” .At 2205 hr. the 
captain reported over the beacon at 12.500 
ft. and began a holding pattern in order to 
lose altitude. 

.At 2207 hr. the captain passed Iris alti 
tilde ns "(nst left clcsen descending” and 
this was the last message- received from the 
aircraft. It cra.shed at about 2208 hr, close 
to the radio masts at the position of the 
Prestwick Beacon, a little less than three 
miles northeast of the threshold of Run- 
wav 21. 

tn a statement made in hospital 11 das's 
after the accident. Capt. Hankin said: 

'*Tlic clearance to descend came through 
just before 2155 and I throttled back to 
begin a standard descent from 18,500 ft. -At 
2154, Scottish Airwars passed me the 2150 
Prestwick wenther, which put the cloud 
base belosv the critical height shown iri the 
Operations Mamial. On hearing this, I 
ga\c .Airways my intentions. Initial clear 
ance had been to 8.500 ft. and this was 
changed at 2156 to 4,000 ft. or aboi’e at 
the Prestwick Beacon. I called p.issing 
New Gallowav at 2157, gave an ET.A for 
CJR of 2204 and ga\c my altitude as 13,- 
000 ft. I do not rcnicmb*c-r this now, but 
bclieic that the altitude given must base 
been accurate. I was clc.ircd then to Prest- 
wick -Approach. 

"Before calling Prestwick .Approach. I 
gave Kieining instructions for the overshoot 
should we have to do one. Before leaving 
London .Airport I had told him that we 
would not do a monitored approach at Prest- 
wick. 1 then called the .Approach, giving 
them my intentions, ET.A at CJR, and my 
height as 11.000 ft. descending to 4,000 ft. 
They repeated the 2150 weather and gasc 
me the airfield QFE and QNH. but be- 
cause I liad already had the weather. I onlv 
noted tile QFE, because it is my own prac- 
tice to compare QFE on im- altimeter with 
the Zone QNH (not the airfield QNH) on 
the other. ITicrc were then further exchanges 
between ns on the R/T at the end of 
which (2201J approx) there ssws a short 
period of silence. 

AlHmeter Cheek 

"I believe that it was during this period 
that I asked Fleming to get on with the 
initial checks, and towards the end of the 
period that 1 thought of checking one altim- 
eter against the other. I think I said to 
Fleming. 'AA’c may as well cheek the altim- 
eters now." or words to that effect. As 1 
did so. 1 set the QFE on mine and added 
to Fleming, 'AA'hat’s vour reading?’, I dis- 
linctlv remember answering his reply b\ 
‘No, not that — what is the diftcrenee? It 
should be .about 80 ft.' 1 was then looking 
on the let-down sheet for the airfield elcsa- 
tion when Prestwick Director transmitted to 
me just after 2203 and interrupted me. 
AA'Iicn I passed mv altitude as 'fourteen 
point five.' I believe that I gave it, certainly 
not by looking at ms own altimeter (be- 
cause it was on QI'E). but rather as a 
result of ms exchanges with the first officer 
a few sc-conds earlier, together with a 
glance across at his altimeter, which was 
still on Zone QNH, and which I remem- 
ber reading as 14,300 ft. 

"I believe that Fleming replied to mv 
inihal question by giving the altitude shown 
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Aerodyne VTOL Mockup Rolled Out 

Full-sire mockup of the Aerodyne Al'CL designed by Dr, A. M. Lippisch (in photo) of Collins Radio Co, is rolled out at the company's 
Aeronautics Research Laboratories, Cedar Rapids, towsi. Aircraft is being developed jointiv bv .Annv Tiansportatian Corps and Office 
of Naval Research and will be delivered to National Aeronaubes and Space .Adniinistrabon's Ames Labaratorv, Moifett Field. Calif,, 
for full-scale wind tunnel tests. Aerodyne ehaimels airflow from two contrarotabng pio|>ellcrs through the fuselage and deflects it thmngh 
controllable bellv vents (AAV April 14, 1958, p. 31). Cockpit will be located aft nndcr □ eanopv in the vertical stabilizer. 


mi his altiincICT, and 1 think he probably 
said '14,500.' 1 know that as soon as I had 
got out of the aiiciaft a few minutes later. I 
knew what had caused the accident and I 
put the source of the enor at this moment. 
Prestwick Director's reply of 'A'oii are too 
high for me at the moment' could have 
done nothing but confirm the error in mv 
mind, even though I know now- that the 
i.idar erperator wav basing his icmail only 
on what I liad just told him. .As I wav 
looking ,vt the let-down sheet on mv knee 
to check the 80 It., the ted .ADI-' needle 
(on C|K) started to go round, and I dhen 
gaged the autopilot, set the required head- 
ing on the Smiths System, put the aircraft 
into a left tuni. .ind tnmcil the S.F'.S. 
vclcctor to "Radio Off" to disconnect the 
I1.S from the xv.slcm. I called the .Approach 
in the turn, giving an altitude of 12,500 ft.. 
which I can onlv liave read from mv own 
altimeter. .As vtx)ii av I had tc.iched the 
hc-adiiig of 075 deg., I selected 437<, of flap 
with the intention of increasing the rale ol 
descent. .After j onc-minnre leg 1 turned 
Kick to regain the Ix-.icon. Dining this 
turn I must have sent mv- last height of 
11,000 ft. .rnd jnsl after completing the 
timi, we miivt have struck the ground, 
although 1 do not tenienihcr the iinpael.'' 

First Otfieer’s Statement 

hi a statement made, also in hospital at 
the .same time. First Officer Fleming said. 

"Some time before reaching Dean Crow 
Capt. Hankin told me that he would com- 
mence descent a few minutes before Ntxi 
Gallowav, On checking Deiiri Cross I re- 
member that he gave an ET.A New Gallo- 
way with a request to descend three or 
four -nrinulcs before This E'F.A. and I also 


remember that these two times coincided 
with mv own ealcubtions. AA'c were given 
descent clearance from 18.500 ft,, where 
we had been cruising, down to 8,500 at or 
just before our requested descent time. 
.As soon av we reccK-ed this clcaranec Capt. 
Hankin throttled back and we began the 
descent. 

"1 rcmcinher copying down the Prestwick 
weather at about this time, and I also re- 
member Capt. ilankin telling me that we 
would not he doing a nionilorcd appro-rch 
to Prestwick. I do not remember lic.vring 
the tccleacancc to 4,000 ft. over the G|R 
Beacon which was passed to us at 2156. I 
remember chanmng frequenev after Capt. 
Hankin reported over ivicw- Caliowav, hut 
do not remember (he altitude given. .As 
soon as I h.id done this. I licgan to tune 
the No. 2 .ADK, which had Isecn on New 
Callow.iy. to the Prevtwiek ILS Locator 
Beacon iPNl. Tlic No. I vet I liad alre-idv 
tuned, before passing De.iii Crow, tn the 
Prestwick Beacon (CJRl. 

"The Decca Flight Log had been work- 
ing accurately throughout the flight .ind wav 
still doing sn. I had had to do a cli.irt 
change atoimd New Calloway. 

"1 could onlv hear PN laiiith and told 
Capt. Hankin that I h.id got it roiiahh. 
'Hie iKvdIc wav not giving a vtiaciv itidica- 
tion, but G|R was vhowiiig stc-idHv' on the 
other needle. I inuvt have been eiig'ccd in 
tliiv tuning nl 2159 when Prevtwiek Ap- 
pnxich passed iiv their 2150 «x'ath« and 
the airfield QFE and QNH, and I remem- 
ber Capt, Hankin asking me .it about that 
lime to set the QNH on mv altimeter and 
to check the dmcicnec between the two 
against airfield altitude. I think he said 
the difference shoulil he about 80 It. I 
remember setting my altimeter, then looking 


at Capt. Ilaukin’s. I only looked at the 
hundred foot pointers in each case and 
noted the difference was about SO ft. 

"Because I was engaged in tuning the 
ADF at the lime I did not hear Capt. 
Il.mkin pass our height as 11,000 ft. when 
he first called the .Approach, During this 
time 1 had been conscious that the descent 
wav being made quite normally. 

'Carry Out Drills' 

"Somewhere about tbiv time, Capt. Han- 
kin, in view of the oossibility of having to 
overshoot because of the weather, told me 
what he wanted me to do, which was to 
carry out the drills. I definitely do not 
tcnicmbcr hearing Capt, Hankin give oni 
.iltiinde as 14,50(1 ft. between 2203 ,inri 
2204, ncitlicr do I rcmcmlH'T onv of the 
comersatiori shown on the transcription at 
this lime between the Director and our 
velsci. 1 think this can be explained by 
the fact that I wav then trying to confirm 
the timing of the PN Beacon. 

"just bt-lmc we reached C[R Beacon, 
I saw a few scattered lights on the ground, 
and rematkitd to Capt. Hankin that the 
cloud could not be as had as thev .said it 
w.is. .Also immediately I felt the aircraft 
bulk to the left and realized from the 
Decca that we were over the beacon. 

"I then got busy realigning the Decca 
for gre.iter accuracy. .Again I do not rcnicra- 
her Capt. Hankin’v R/T conversatiom at 
2205 and 2207 when he gave his heights os 
twelve point five and I i.OOO Ft. respcctivelv-, 
I think that throughout the descent t was 
concciilrating on the radio navigation aids, 
and I was never conscious of being at any 
precise altitude, but only of descending." 

Inspection at the scene of the accident 
showed that the aircraft had struck gently 
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BRUNSWICK “SHOOTS" THE RADOME RANGE TO 1200" F 


Brunswick makes a new breach in 
the'thermal barrier with newly de- 
veloped non-metallic materials that 
boost the temperature tolerance of 
radomes and nose cones to 1000 - 
1200°F for limited exposure periods 
— almost twice the previous limit. 
This new advance in Brunswick’s 
Strickland 'B' Process of filament 
winding opens a new chapter in 
aircraft and missile designing. 


New “SBP” filament winding results 
in the highest strength-to-weight 
ratios ever obtained in radomes and 
nose cones with significant weight 
savings over conventional struc- 
tures. With unmatched electrical 
uniformity, Brunswick builds them 
to meet the tightest tolerances for 
dielectric constants and compound 
configurations. Brunswick offers 
full electronic testing facilities. 


Brunswick radomes and nose cones 
now slice skyward on such super- 
sonic aircraft as the advanced 
Convair F-106; on such missiles as 
the Boeing Bomarc and Lockheed 
Q5. For details on Brunswick's 
leadership In research, develop- 
ment and testing, write: The 
Brunswick-Balke-CoEender Com- 
pany, Defense Products Division, 
1700 Messier St., Muskegon, Mich. 



BRUNSWICK 

MAKES YOUR IDEAS WORK 


1S2 
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Propulsion piping system or Individual components . . . 

FUEXONICS ENGINEERING AND EXPERIENCE CAN SERVE YOU BEST 



Flexonics has pioneered, for over half a century, in precision-forming thin 
metals into flexible carriers for a variety of media . . . and still leads. This 
special talent of Flexonics engineers and designers is available to you in the 
development and manufacture of LOX, fuel, hydraulic, pneumatic and turbo 
exhaust systems. 

For the most authoritative product and design recommendations covering 
ducting systems, flexible connectors, bellows, metal hose, and Flexon T 
(Teflon) — contact your Flexonics Soles Engineer or write for Flexonics 
Aeronautical Engineering Manual, 





AERONAUTICAU DIVISION 


FLEXONICS CORPOBATION • 1302 SOUTH THIRD AVENUE • MAYWOOD, ILLINOIS 


INDUSTRIAL I 


IT • BELLOWS • AERONAUTICAL . AUTOMOTIVl 
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captain and copilot to avoid possible mis- 
takes and also that rigid adherence to correct 
procedures would be of paramount impor- 
tance. Having a standard procedure was 
stressed as being particularly valuable in 
helping the captain and first officer to work 
as a team even though they may not have 
previously flown together. 

Calculations based on time and rate of 
descent confirm that when the captain read 
the altimeter between 2205 and 220-f hr., 
the aircraft was at 4.500 ft., not at 14,500 
as he reported. He therefore failed to notice 
the position of the 10,000-ft. pointer as he 
looked aooss at the first officer’s altimeter. 
He subsequently perpetuated this initial 
error when rcaoing his own altimeter at 
2,500 and at 1,000 ft. when he pvc his alti- 
bide as 12,500 and 11,000 ft. respectively. 

The captain had calculated the time for 
commencement of descent on the basis of 
a rate of 1,500 ft. per min. and with the 
deliberate intention of not being too high 
on arrival at GIR Beacon. He began the 
descent at the hmc planned and the descent 
was made as Intended without interruption. 
Despite these facts, he accepted his height 
without any misgiving as 1.500 ft. when he 
reached GJR. 

Clearer Distinction 

The presentation afforded by pressure 
altimeters having three pointers is not always 
conducive to rapid and accurate reading es- 
pecially in regard to the 10,000-ft. pointer 
which can be overlooked or obscured, par- 
ticularly at night. The possibility of am- 
biguous presentation with consequent wrong 
reading nas been well known and there is 
constant endeavor to produce something 
better. Indeed the altimeter fitted in the 
Viseoont 802 was taken to be a marked 
improvement on that fitted in the Type 701 
in that it made a much clearer distinction 
between the three pointers. 

Although he was not manually flying the 
aircraft brause the autopilot was engaged, 
Capt. Hankin was controlling the descent 
and monitoring his instruments. On top of 
this he was doing all the R/T (the ex- 
changes on which occupied about 4i min. 
of the 12 min. between the start of the 
descent and Prestwick Beacon), writing 
down the weather reports, studying the ap* 
ptooch and overshoot procedures, briefing 
the first officer on a possible overshoot, 
attending to descent and initial approach 
drills and checking the altimeters. 

There seems little doubt that in so doing 
he overloaded himself to an extent that 
made possible the mental loss of the descent 

Tlie BE.\ Monitored Approach System 
was not being used, alllioiigli the instnic- 
tions issued to flying staff suggest that it 
should have been. In his statement the 
captain .said that he did not use it because 
he had never met First Officer Fleming be- 
fore and because First Officer Fleming said 
he had not been to Prestwick since the war. 
He also gave it as his opinion that use of 
the system would most probablv have in- 
cieasr^ his wxirkload because he would have 
had the additional duties of reading cheek 
lists and timing beacons. 

Although the captain was within his 
lights in making this decision, nevertheless 
it tvould appear probable that had he used 
the Monitored .Approach System and fol- 


had he substituted some other procedure 
which nude full use of his first officer, the 
altimeter reading error, if made at all, might 
then have been quickly noticed. In a two- 
pilot crew it is essential that the two pilots 
work as a team, that each knows what the 
other is doing and that each cross-checks 
the other so hx as Is possible. 

The BE.\ Operations Manual requires 
the first officer to cany out all airnaft drills 
and to repeat each item verbally to the 
captain as it is completed. Had this been 
done on this occasion it is difficult to see 
bow the ronfusion oxer the altimeter chcck- 

would have occurred. Furthermore, the air- 
field elevation for which the captain says 


he was looking on the Prestwick let-down 
sheet bad just been given to him on R/T 
as 64 ft-, togc4her with the QFE and QNH 

The fourth item for the descent checks 
on the BEA V'iscount 802 Drill Card reads, 
'•Spill Valves; OPEN as necessary— one at 
15.000 ft. second at 8,000 ft.” The pres- 
sutiaafion spill valve operating switches are 
normally moved by the copilot- As the first 
officer had apparently opened the first, he 
must have realized that he bad passed 15,- 
000 ft. It is difficult to reconcile this xvith 

scious of being at any precise altitude, but 
only of descending." 

6uring the descent from New Galloway 
the first officer seems to have spent too 


Structures Engineers 


The Columbua Diviaion of North American Aviation offers posi- 
tions in structural design and analysis. Development of the T2J 
jet trainer and the A3J Vigilante, an advanced weapon system, 
are two of the major projects causingourcontinuing staff expansion. 
Additional development work must be accomplished in all fields of 
structures, including structures subject to high temperatures. 

Structural Designers will work in an integrated group ... a group 
composed of designers responsible lot their own stress and weights 
calculationB. 

We also need Airframe Design Engineers capable of handling 
analytical aspects of component design as well as layouts. Experi- 
ence integrating weight, stress, or loads information into design 


desired. 

If you are interested in advancing from a "board job" to a design 


H. Keever, Manager 
Engineering Personnel. Box AW 61 
North American Aviation, Inc. 

4300 East Fifth Avenue 
Columbus 16, Ohio 


THE COLUMBUS DIVISION OF a 

NORTH AMERICAN AVIATION, INC. 

Homs of the T2J Jet Troiner and Ote A3J Vfpilnnte 


E NG I N E E RS 

• Design * Research * Development 

• Electrical Controls • Gearing • Bearings 

Projects include constant speed drives, 
hydraulic motors, pumps and other com- 
ponents for commerciol and military air- 
craft and missiles. 

Send Resume ond Technical Background Data fo: 

SUNDSTRAND Personnel, Dept. A, I401-23rd Av«„ Rockford, III. 

SUNDSTRAND AVIATION 
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FLIGHT 

CONTROLS 

EXPANDING 
THE FRONTIERS 
OF SPACE 
TECHNOLOGY 



Transistorizing missile flight control systems by 
Lockheed scientists has meant significant 
reductions in weight and space requirements. 


Flight Controls offers one of the most 
challenging areas of work at Lockheed's 
Missiles and Space Division. 

From concept to operation, the Division 
is capable of performing each step in 
research, development, engineering and 
manufacture of complex systems. Rapid 
progress is being made in this field to 
advance the slate of the art in important 
missile and spacecraft projects under 
development at Lockheed. 

Flight controls programs include: analysis 
of Right data and sub-systems 
performance, design and packaging of 
liight control components, development 
of transistorized circuits, operation of 
specialized flight control test equipment, 
and fabrication of flight control 
prototypes. Other work deals with the 
design, development and testing of rate 
and free gyros; accelerometers; 
programmers; computer assemblies; 
guidance control systems; circuitry; and 
hydraulic systems and components. 

In the flight controls simulation 
laboratory, mathematical representations 
of elements in a control system are 
replaced one by one with actual hardware 
to determine acceptability of specific 
designs. From these studies, Lockheed 
obtains information which is used in 
further refinement and improvement of 
final control systems designs. 

Lockheed Missiles and Space DivisioQ is 
weapons systems manager for such major, 
long-term projects as the Navy Polaris 
IRBM; Discoverer Satellite; Army 
Kingfisher; Air Force Q-5 and X-7; and 
other important research and development 
programs. 

Scientists and engineers desiring 
rewarding work with a company whose 
programs reach far into the future are 
invited to write; Research and 
Development Staff, Dept. D-17, 962 W, 
El Camino Real, Sunnyvale, California, or 
7701 Woodley Avenue, Van Nuys, 
California. For the convenience of those 
living in East or Midwest, offices are 
maintained at Suite 745, 405 Lexington 
Avenue, New York 17. N. Y. and at 
Suite 300, 840 N. Michigan Avenue, 
Chicago 11,111. 



"The organization that coiuribiued most One of Lockheed's test stands 
in the post year to the advancement of with dynamic thrust mount to 
the art of missiies and astronautics." simulate flight environment. 


NATIONAL MISSILE INDUSTRY 
CONFERENCE AWARD 


Lockheed 




WHO'S WHERE 

tCoiitimicd from page 25) 


ROHR CONTROLS 
THE CLIMATE 


for professional engineers 




Division of tlnitcd Aiiuaft Corp.. Windsor 
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WHERE 
TO BUY 

Featuring addrironaf 
products, speciolfres 
£ services for 
the ovfotion field 


A. B. MURRAY C« 



EMPIOYMENT OPPORTUNITIES 


You cafu explore new areas at IBM in 



Electronic systems enginecriiiE covers the full spectrum of iipjilied research and development at 
With this broad, flexible range, and IBM's outstanding resources and facilities, your own 
imagination and creativencss will find unusual opportunity for expression. Currently, IBM 
engineers and .scientists concerned with broad systems |)rohlcins in business, science and govern- 
ment are working toward self-optimizing conijniters. These computers may some day program 
themselve.s and arrive at the one solution to a problem. Digital computers are being applied 
to simulate all the problems of a business firm o])erating under specified economic and statistical 
conditions. Progress is being made in advanced studies for radically different data sj'stem.s for 
terrestrial and stellar navigational problems. For problems like these, and many others, IBM 
needs people who want to convert challenges into careers. 

A NEW WORLD OF OPPORTUNITY. Both technical and administrative engineering careers offer 
parallel advancement op))ortunities and rewards at IBM. You will enjoy unusual professional 
freedom, comprehensive education programs, the assistance of specialists of diverse disciplines, 
and IBM’s wealth of systems know-how, t\'orking independently or as a member of a small team, 
your individual contributions are quickly recognized and rewarded. This is a unique opportunity 
for a career with a company that has an outstanding growth record. 
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EMPLOYMENT OPPORTUNITIES 


HIGH-LEVEL ENGINEERS 

to work on exciting new 

ANTI-MISSILE PROJECT 

in sunny San Diego 


Brilliant ground-floor opportunities in the 
fields of: 

FLUID SCIENCES FLIGHT MECHANICS 

DYNAMICS STRUCTURES 

AIRBORNE RADAR SYSTEMS 




LIVE BETTER, TOO! In ml< 


clinnee to live bctltr in sunny Sun D 
This famous resort area has the 1 
>. ir-.ir..uiKl dimalp in llic I'.S, Cull 


The nesv Advanced Sciences 
.f the University of California 
iliBes for further study. You and 



CAREERS IN 
SYSTEMS 
ENGINEERING 


General Electric’s New 
Defense Systems Dept. 

From msny diverse disciplines in 

pable men are coming together to 
form the nucleus of the new De- 
fense Systems Department — an 
orgayiizatim devoted eicclustuefp 
to conceiving, ititograting and 
managing prime defense pro- 



^ Defense SvsrEMsDEMM^^^ 

GENERAL^ELECTRIC 


300 South Geddes Street 
Syracuse, New York 
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LEAR, INC. 


an invitation 
to creative 
engineers... 


AVIATION 




EMPLOYMENT OPPORTUNITIES 



QUARTERBACKING THE EAGLE PROJECT 


Senior staff 
openings 
in basic 
research 

The BOEING SCIENTIFIC RESEARCH 
LABORATORIES are engaged in a 
program of fundamental research 
designed to make contributions to 
the progress of the physical 
sciences. High-level staff positions 
are open now in the fields of 


Bendix Aviation Corporation will 
l)C prime contractor for the Eagle 
missile— and Bendix Systems Divi- 
sion will quarterback (he project. 

Latest in a series of important 
defense projects lo lie assigned Bendix 
•Systems, the Eagle will be a long- 
range, air-to-air missile designed for 
fleet air defense and interception 

Responsible for systems manage- 
ment and engineering in connection 
with the project. Bendix Systems 
Division will also direct the develop- 
ment of the Eagle missile, electronic 
guidance, and fire control equip- 
ment in the launching aircraft. 

Engineers and scientists with 
missile experience may find iliac 
their talents are suited to the special- 


ized work involved in the Eagle 
project and other imporcanc system 
programs at Bendix St-stems Division. 

Located adjacent to the Engi- 
neering campus of the Cniversiiy of 
Michigan, BendLx .Systems Division 
offers the better man an outstanding 
opportunity lo join an organizjition 
with full facilities for encouraging 
his finest work. .Ann .Arbor is a 
wonderful place to live and raise a 
family, a town which combines life 
in a college communiiy with the 
nearby advantages of a large city. 

If you arc interested and qualified 
in weapons system planning, research 
and development, write today for 
our new recruiiincnt brochure. 
Bendix Systems Division. Dept. 
A4-13, Ann .Arbor, -Michigan. 


Gas Dynamics 
Plasma Physics 
Mathematics 
Solid State Physics 
Electronics 
Physical Chemistry 
Geoastrophysics 

Boeing grBnta scientists the lati- 
tude and independence needed to 
achieve and maintain leadership in 
their s|}edal fields. Scientists inter- 
ested in carrying on their work in 
this kind of stimulating research 
environment are invited to com- 
municate with Mr. G. L. Hollings- 
worth. Associate Director, Boeing 
Scientific Research Laboratories. 

P. O. Box 3822 - AVD 
Boeing Airplane Company 
Seattle 24, Washington 
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There’s a new order of complexity for the 

Thermo dynamicist 


THERMODYNAMICISTS 

with ME, ChE or Nuclear Engineering Degrees (bs, ms) 


in developing the miclear propulsion system for aircraft 


The requirements (or small-size, coupled 
with high-power density in a reactor for 
flight propulsion, raise problems in heat 
transfer never faced before, 

As an indication of the technical difficulty 
of these problems, consider the fact that 
the reactor now being developed by Gen- 
eral Electric for flight propulsion must 
generate more power than a submarine 
reactor, though it is only a fraction of the 

If problems "of this order" attract you. 
and you have had 3 to 8 years relative 
experience, your inquiry on any of the 
following assignments will be welcomed; 


■ eXfCRIMBNTAL FLUID DYNAMICS A THERMO- 
DYNAMICS ANALYSIS OF REUCTOR PERFORMANCE. 

■ HEAT TRANSFER AND FLVB FLOW DESIGN CAL- 
CULATIONS FOR NUCLEAR REACTORS, 

■ CALCULATIONS ON NUCLEAR DESIGN PARA- 
METERS OP EXISTING OR PROPOSED REACTOR COM- 
PONENTS AS BASIS FOR CRITICAL EVALUATION. 

■ DEVELOPMENT TESTINO OP HEAT TRANSFER 4 
FLUID PLOW DESIGN OP REACTOR COMPONENT8- 

B DEVELOPMENT TESTING OP REACTOR CORE 
COMPONENTS. 

B MECHANICAL DEVELOPMENT OF POWSH PLANT 
COMPONENTS. ALSO OF REACTOR STRUCTURAL 
COMPONENTS. (Indudea devUing and conduct- 
ing laboratory tesu.) 


Write in confidence, including salary requirement. 

Mr. P, W. Christos, Div. 64-WO 
AIRCRAFT NUCLEAR PROPULSION DEPARTMENT 

GENERAL® ELECTRIC 

P-0. Box 132 Cincinnati 15, Ohio 
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X si iv.xwisrs 

roll 

BESEABt'll l>BO»iB,\M> 

IX 

iokosimie;bm' bboi'Aeathi 

A BE «OM!*H A'« ATIOi\S 




FROM VISION 
TO KNOWLEDGE 
TO ADVANCED 
SYSnMS 

Republic’s 

Missile Systems Division 
offers you 
challenge in the 
forward areas of 
Missile Technology 
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CLASSIFIED 


ADVERTISING 


Searchlight Section 


BUSINESS OPPORTUNITIES 


EQUIPMENT - USED or RESALE 


BARGAINS! BEiMwiioi^^ 


FROM 

THE HANGAR OF 
FREDERICK B. AYER & ASSOCIATES, INC. 


mm mm 


S“.H? 



Mr. Anthony Ming 
FUEBERIff ». AVER I ASSOCIATES, IN 
'2S0 Poik Avenue, New York 1 7, N. 
MUrrny Hill 7-1 800 


WORLD WIDE AIRCRAFT DEALER 



C-47'S FOR SALE DC-3‘S 


For Sale— ARN— 14 VOR's 

intehcoastae AncitAn, inc. 


DC3-C47 AIRCRAFT 
FOR SALE 




ENGINE WORKS 


FOR SALE 

GRUMMAN MALLARD 

Executive Aircraft 


OXYGEN EQUIPMENT 

SALES t SERVICE 

REGUIATOIIS — MASKS - VALVES 
PONTABIES & CYIINDEES 
if GOVT. AfPROVED REPAIR STATION 

/jEP AER0_Sn^ 


HILLER HELICOPTER 


T AVIATION CORPORATION 


Wanted for Export 
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ADVERTISERS IN THIS ISSUE 



LETTERS 



THE RED 



Brilliantly colored Ccmian Fokkers ruled tlic skies 
1917, flying in tight formations introduced by a 
young Prussian nobleman whose all-scarlet 
plane identified him ns the Red Baton, lie was 



Human engineering principles 
dictated how take-off information should be 
presented to the pilot in Servomechanisms’ 
new and advanced take-off monitor. The moni- 
tor presents take-off data on servo-driven 
tapes, freeing the piiotfrom mental data proc- 
essing— yet he makes ali the command 
decisions throughout the critical take-off roll. 

The ingredients for safety in jet take-offs... 
or for successful emergency aborting ... include 
the airspeed at which the aircraft takes off, the 
runway length and runway conditions, as well 
as computer measurement of the prime varia- 
bles, distance traveled and indicated airspeed. 
Since indicated airspeed is measured directly 
rather than by inference from ground speed, 
no information as to field altitude, field tem- 
perature, wind force or direction is required. 

The SMI monitor uses a vertical scale display 
that shows a plan view of the end of the run- 
way, the continuously predicted actual point 


GENERAL OFFICES 

1 2500 Aviation Boulevard, Hawthorne, California 


of take-off, and the point where the aircraft 
would stop under maximum braking. The mon- 
itor may also be combined with the indicated 
airspeed display to conserve valuable panel 
space. 

If this newest advancement for air safety is of specific 
interest, SMi invites your inquiry for detailed information. 
Engineers— join SMi in promoting Flight 
Safety. Positions are available for qualified 
Engineers and Scientists in the areas of: 
Systems Synthesis and Anaiysis—Project 
Management — Qualification and Environ- 
mental Test Engineering — High Vacuum 
Deposition Techniques. 


COMMAND 
DECISION 
6N TAKE-OFF 




SUBSYSTEMS DIVISION MECHATROL DIVISION SPECIAL PRODUCTS DIVISION RESEARCH LABORATORY 
Hawthorne, California Westbury, L. I., New York Hawthorne, California Goleta, California 

The products of SMI are available in Canada and throughout the world through Servomechanisms (Canada) Limited. Toronto 15, Ontario 



